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casting,  chemical  reactions,  corrosion,  guns,  machine 
tools,  machining,  magnesium  ALLOYS,  MANUFACTURING 
methoos,  mechanical  properties,  metals,  physical 

PROPERTIES,  PRECISION  FINISHING,  PROCESSING,  PRODUCTION* 
SHEETS,  STeEl,  SURFACE  PROPERTIES*  TEMPLATES,  TITANIUM 
ALLOYS  (U) 

A  PROCESS  STUDY,  OUTLINING  THE  CAPABILITIES  AND 
LIMITATIONS  OF  CHEMICa'-  MILLING,  THE  MATERIALS  FOR 
WHICH  IT  jS  SUITABLE,  THE  ACCURACIES  AND  SURFACE 
finishes  £XpecTedi  derived  FROM  A  STUDY  OF  THE 
available  literature  and  visits  to  users  of  the 
PROCESS,  are  made  TO  DETERMINE  T«E  APPLICABILITY  OF 
THE  METHO  TO  THE  PILOT  PRO  UCTIqN  REQUIREMENTS  OF 

waURVuet  arsenal,  fopty-two  pounds  of 
steel  WERE  REMOVED  FROM  A  90MM  M^l  BREECH  RING  IN 
61  HOURS  flY  CHEMICAL  MILLING.  SURFACE  FINISH  WAS  62 
MICROINCHeS.  metal  REMOVAL  rate  WAS  .0007  IN*  PER 
MINUTE.  UUTHOR)  <U> 
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UNCLASSIFIED  REPORT 
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•TRANSFORMATIONS,  CHEMICAL  BONDS,  CHEMICAL  ENGINEERING. 
PRESSURE.  REACTION  KINETICS,  SHEaR  STRESSES. 

TEMPERATURE  <y) 

earlier  Results  showed  that  ordinary  laboratory 
GRINDERS  anO  MlAERS  WerE  able  to  Convert  several 
phases  <E,G,  PB02,  MNf2.  CaC03, 

BEF2,  etc.)  Into  their  RESPECTIVE  high-pressure 
forms  which,  at  EuUIUBRIUm  require  10-15,000 
atmospheres  at  room  temperature,  hence,  experiments 
WERE  DEVISED  TO  ATTEMpT  TO  SEPARATE  THE  EFFECT  OF 

hydrostatic  pressure  from  those  of  shearing  stresses 
and  bond-bkeaxage.  a  study  of  the  influence  of 
SHEARING  stresses  SUPERIMPOSED  upon  QUASIhYdROSTATIC 
PRESSURES  op  UP  To  100,000  BARS  AT  TEMPERATURES  BELOW 

5sc  c  was  made  possible  by  the  development  of 
SIMPLE  APPARATUS.  This  CONSISTS  of  THE  BRIDGMAN 
UNI  A.XUL-tYPE  APPARATUS,  with  A  PROVISION  FOR 
CONTINUOUS  ROTATION  Op  THE  BOTToM  PISTON  VERY  SLOWLY 
BACK  AND  pORTH  THROUGH  A  2  DEGREE  ARC.  THE  SAMPLE 
IS  HEATED  EXTERNALLY!  DISPLACIVE-SHEARINS  RUNS  with 
PRESSURE  AND  TEMPERATURE  AUTOMAT ICALLv  CONTROLLED  CAN 
BE  MADE  FqR  PERIODS  EXCEEDING  SEVERAL  DAYS  IF 
DESIRED.  THE  RESULTS  CLEARLY  SEPARATE  THE  INFLUENCE 
OF  HYDROSTATIC  PRESSURE  ITSELF  UPOL  REACTION  RATES 
FROM  THE  EFFECT  OF  THE  ADDED  D !  SPl.AC  I  VE-SHE  A*  I NG 

stresses,  from  the  results  it  becomes  clear  that 
equilibrium  relations  between  Phases  are  not  altered 

BY  The  SHEARING  STRESSES.  UUTN.JR)  {U> 
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PRESSURE*  MEASUREMENT,  MECHANICAL  PROPERTIES, 

PROCESSING,  ROCK&T  MOTORS,  STAGING,  STEEL,  STRESSES, 
SURFACE-fO-SURFACE,  TESTS  (U> 

IDENTIFIERS;'  MiNUTEMAN  <U> 

a  STUDY  WAS  Made  TO  DETERMINE  IF  THE  STRUCTURAL 
STRENGTH  REQUIREMENTS  FOR  ThE  ApT  CLOSURE  OF  THE 
SECOnD-STaGE  MInUTEMAN  ENGINE  COULD  be  met  with 
REDoCEd-WeIGHT,  CHEMICALLY  MILLED  CLOSURE  OF  LADlSH 
D#6AC  STEEL.  THe  STUDY  INDICATED  THAT  THE 
CHEMICALLY  MILLED  AFT  CLOSURE,  WHICH  WEIGHED  60  La 
LESS  THAN  THE  CONVENTIONAL  STEEL  CLOSURE,  HAD 
SATISFACTORY  STRUCTURAL  STRENGTH.  THE  STRUCTURAL 
TESTS  WERE  MADE  WiTH  aN  aFT  CLOSURE  OF  THE 
preliminary  flight  rating  Unt  jpfrti 
DESIGN,  The  CLOSURE  WaS  cHEhMAlLY-MILLED  twice  to 
REDUCE  THe  THICKNESS  OF  PART  OF  THE  SHELL,  THE  NOZZLE 
BOSSES,  AND  The  bolted  JOINT.  SrRtSSCOAT  w as 
APPLIED  To  the  aft  CLOSURE  AND  THE  l N I T  WaS 

hydrostatically  tested  after  each  milling  operation. 

AN  ANALYSIS  of  STRESS  AND  STRAIN  DATA  INDICATED 
that  the  reduced-height  closure  satisfactorily 
WITHSTOOD  A  PRESSURE  OF  600  PSlG  AND  WILL  MEET 
ULTIMATE  STRENGTH  DESIGN  CRITERIA,  (AUTHOR )  (U) 
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FFUSIoN* 
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MECHANICAL 

processing* 
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(U> 


DIMENSIONAL  INTEGRITY  and  surface  qualities 
OBTAINED  lN  The  0,06-lN.  tee  sections  of  PHASE 
iaRe  considered  sufficient  for  proceeding  to 
phase  II*  LOW  And  ERRATIC  mechanical 
PROPERTIES  WERE  NOTED  IN  THE  EVALUaTIQN  OF  PHASE 
I  EXTRUSIONS  IN  BOTH  H"1I  AND  P«  15-7MO 
MATERlAuS.  METALLURGICAL  STUDIES  INDICATED  THAT 
THESE  LOW  PROPERTIES  RESULTED  FrOm  DIFFUSION  OF  THE 

nickel  lubrjcant  material  into  the  surface  of  the 

EXTRUSIONS*  after  REMOVAL  Of  the  CONTAMINANT 

COATING  by  chemical  ETCHING,  TH£  RESULTANT  MECHANICAL 

PROPERTIES  were  well  WITHIN  SPECIFICATIONS  FOR  the 

materials,  the  chemical  etching  also  yields 

IMPROVED  SURFACE  QUALITY.  (AUTHOR)  (U> 
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chemical  milling,  configuration,  design,  fuselages,  heat 
treatment,  materials,  molybdenum  alloys,  processing, 
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cylinders,  tails  (aircraft),  torpedo  components, 
vanadium  alloys,  welding,  welds,  wings  iu) 
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short  cycle  hot  form  -  AGE  SEQUENCE  tool 
materials  parts  manufacture  tail  cone 
leading  edge  canted  fuselage  bulkhead 
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heating,  pickling,  sintering,  soldering,  spar< 

MACHINING,  TECHNOLOGICAL  INTELLIGENCE,  TRANSLATIONS  <u> 
IDENTIFIERS;  USSr  (U» 

ELECTROCHEMICAL  METHODS  of  ELECTROPLATING  and 
ELECTROCHEMICAL  polishing  ARE  DEMONSTRATED, 

CHEMICAL  MILLING  and  mETaL  HEaTiNg  processes  are 
DISCUSSED,  HEaT  TREATING  OF  steel  by  contact 
ELECTROHEaTINg  (N,  V,  GEVELIN6*S  METHOD),  HEATING 
IN  ELECTROLYTES  (T.  Z.  YASNOGOOSKIY*S  method), 
and  surface  flame  haRqening  are  also  discussed,  iu) 
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milling,  chlorides,  crystallization,  disks,  feasibility 
STUDIES,  HEATING,  iron  compounds,  melting,  nitric  acid, 
phosphoric  acids,  production,  sheets,  single  CRYSTALS, 

SPACE  NAVIGATION,  TEST  METHODS  { U ) 

A  METHOD  .VAS  DEVELOPED  for  PRODUCING  A  STACK  OF 
CU  SINGLE  CRYSTAL  DISKS  50-MICRONs  thick  which 
UTILIZED  THE  SPAR  PLANNING  TECHNIQUE  FOLLOWED  BY 
CHEMICAL  POLISHING,  ThE  METhOD  FOR  PROCESSING  35- 
TO  &0-MICrOn  THICK  DISKS  IS  AS  FOLLOWS  •  (1)  GROW 
2.5-MM  THICK  SLABS  AS  BIG  AS  POsSBLE,  (2)  SPARK- 
TEPaN  1-CK'DIaM  DICS  aND  SPARk  PLANE  TO  75  TO  100 
MICRONS  ThlCK,  aNd  (3)  CHEMICALLY  THIN  TO  35  TO 

50  microns,  attempts  TO  grow  single  CRYSTAL  CO 
DISKS  RESULTED  IN  THE  FORMATION  Of  POLYCRYSTALLINE 
SHEETS,  (U) 
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COMPOSITIONS,  PLaTING,  PRODUCTION*  SEMICONDUCTORS* 
SILICON  COMPOUNDS,  TEST  METHODS  (U) 

A  DISCUSSION  is  PRESENTED  of  the  basic  STEPS  IN  The 
making  of  GE  and  51  JUNCTION  DEVICES.  IT 
INCLUDES  A  LIST  OF  THE  COMMON  ETCHANTS  WITH  THEIR 

relation  to  various  phases  of  device  fabrication. 
CONSIDERATION  is  given  TO  ALLOYING  FOR  JUNCTIONS 
AND  OHMIC  CONTACTS,  AS  WELL  AS  INFORMATION  ON 
APPLYING  THE  DOPANT  ALLOY*  ELECTROLESS  NI  OR 
AU  GOLD*  F'JKNACE  FIRING*  AND  PLaTING  ARE  EXAMINED 
IN  VI EW  Op  REQUIRED  MODIFICATIONS.  (AUTHOR)  ( U > 
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A  STUDY  0F  THE  aIR  COnTamINaTiOn  AND  PROTECTION  FoR 

n  dod  ti  sheet  alloys  indicated  that  ti- 

9AL3M0-1V  ANO  T I -6  AL.-*4  v  RAD  ABOuT  EQUAL 

resistance  to  penetration  by  interstitial 
contaminants*  the  hardness  penetration  tests 
showed  TI-13VUCR-3AL  AND  TJ-2.5AL-16V 
alloys  had  lower  resistance  to  contamination  in  that 

ORDER,  f He  TJ-5aL-2*5SN,  TI-6AL-RV, 

AND  TI-13V-1UR-3AL  ALLOYS  WERE  EVALUATED 

FOR  SUSCEPTIBILITY  TO  H  EMBRITTlEmENT  INDUCED  BY 

CHEMICALLY  MILLING  IN  A  HYDROFLUORIC  ACID  BaTH* 

The  ALL-AlFha  TI-SAL2.SSN  ALLOY  WaS  NOT 
EMBRjTTLEd*  ThE  TI-6AL-HV  ALLOY  WAS  ONLY 
SLIGHTLY  EMURlTTLED,  WHILE  THE  TI-13V-UCR- 
3AL  ALLOY  Was  SEVERELY  EMLRjTTLeD.  an 
INVESTIGATION  CONCERNING  THE  Tl?ANlUM-LOX  REACTION 

was  conducted  by  using  high-pressure  gaseous  o. 

THE  study  ESTABLISHED  ThaT  A  FRESH  Ti  SURFACE 
WOULD  REAcT  WITH  GASEOUS  0  UNDER  about  tOQ-PSlG 
PRESSURE  BETWEEN  -250  F  A^D  ROOM  TEMPERATURE. 

several  methods  of  producing  flat  solution-treated 
titanium  alloy  sheet  aRe  Reviewed  and  a  new  concept 
is  described,  basically,  The  new  method  involves 
HEATING  And  COOLING  The  SHEET  Under  tension, 

(AUTHOR)  (U) 
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organic  coatings,  neoprene  organic  coating?  fibrous 
and  filamentary  materials:  investigation  of 
FABRICS  FOR  lint  free  CONDITION}  COMPOSITE 
materials*  ceramic  braze*  epon  b2b  and  i«*3  glass 

FABRIC  LAMINATES,  1 B I  V>3L  AN  AND  IBI-A-IIOQ  SILANE 
FINISH  FABRIC,  RE  ?  N FORCED  LaSTIcS  FOR  RADoMES, 
decals,  (U) 
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DOUGLAS  AIRCRAFT  CO  INC  LONG  8E*Ck  CALIF 

CHEMICAL  COMPOUNDS  for  metal  SHAPING  (U» 

JAN  62  IV  JAMIESON, J, L. tLOCKHARTiF.J, I 

CONTRACT:  AF33  6q0  H3027 

monitor:  asd  tr7  6«<e  vi 

UNCLASSIFIED  report 


DESCRIPTORS*  *aL‘LOYS f  *CHEMlCAL  MILLING,  •METALS, 

•refractory  MATERIALS,  aircraft,  aluminum  alloys, 
CARBOXYMEThYLCELlUlOSE,  CHEMICALS,  CHROMIUM  ALLOYS, 
gels,  meat  Resistant  metals  ♦  alloys,  materials, 
molybdenum  alloys?  nickel  alloys,  niobium,  porous 
materials,  processing,  production,  solids,  solutions, 
STAINLESS  sTEELv  steel,  STRUCTURES,  tantalum,  TITANIUM 
ALLOYS,  VANADIUM  ALLOYS  (U> 

SEVERAL  GeL  SYSTEMS  WeRE  PREPARED  WITH  ACID 
SOLUTIONS  SUSPENDED  In  A  GEL  MATRIX  OF  ORGANIC,  «aTER 

soluble  Resins,  these  gel  etchants  can  be  cast 
INTO  SEMIRIGID  shapes  and  are  stable  AT  TEMPERATURES 
up  TO  1  HO  To  160  F.  IN  CONTACT  wlTH  A  STEEL 
SURFACE,  THE  GEl  ETCHaNTS  CHEMICALLY  REACT  AND  REMOVE 
metal  at  a  conTrolleo  Rate,  the  Reaction  products 
and  REaCTaNT5  MIGRATE  COUNTeRCUrRENTLY  through  the 
GEL  MEDIA,  FURTHER  DEVELOPMENT  aND  TESTING  WILL 
DETERMINE  APPLICABILITY  as  NON-lIQUID  etchants. 

(AUTHOR)  (U> 
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investigation  Of  single-crystal  and  polycr^sTallIne 

TITANIUM  DlBORIoS:  METALLOGRAPHiC  PROCEDURES  AND 
FINDINGS  iu) 

NOV  61  iv  LYNCH,C*T* J VAHLDIEK.F,*, I 

monitor:  ASD  TR61  350 

UNCLASSIFIED  REPORT 


DESCRIPTORS*  *BORloES,  *CRYSTALS,  •SIN6LE  CRYSTALS, 

•titanium  compounds,  abrasives,  chemical  milling, 
crystal  STRUCTURE.  ELECTROLYTIC  POLISHING,  GRINDERS, 
grinding  wheels,  high-temperature  research,  preparation, 
processing,  refractory  materials,  spectrographic 
analysis  iui 

SINGLE-CRYSTAL  and  polycrystalline  t I B2  Was 
EXAMINED  to  DEVELOP  APPLICABLE  METALLOGRAPHIC 
techniques  for  sectioning,  mounting,  grinding, 
POLISHING,  and  etching  of  t  I B2  SPECIMENS.  This 
WORK  DEMONSTRATES  the  USABILITY  and  PRACTICABILITY  or 

using  various  sic  papers  together  with  different 

GRADES  OF  DUmOnD  PASTE  ON  POLISHING  WHEELS  IN 

preference  to  using  cloths,  it  has  been  found  that 
H2S0H,  as  a  CONSTITUENT  of  etchants,  produces 
more  Reliable  and  mure  consistent  results  than  hf, 

THE  SAME  l S  True  of  H2SU9  when  used  as  a 
CONSTITUTeNT  OF  ELECTROLYTES.  SINGLE-CRYSTAL 
TIB2  Was  FOUND  TO  have  A  type  Of  WIDMANSTATTEN 
STRUCTURE  WHILE  PoLYCrYSTALLINE  T I q2  HAD  A 

needle-like  pattern,  (Author)  <u) 
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general  dynamics/fort  worth  tex 

MATERIALS  -  HONEYCOMB  CORE  RIBBON  RELATIONSHIP 

between  Flo*  chaRa.cteris'i  ics  of  brazing  allot  and 

OXIDE  FILM  FORMATIONS  OF  -  DETERMINATION  OF  i\ji 

DAN  t>2  IV  PRATTiWiM*; 

REPT •  NO,  fGT  25 1 0 
CONTRACT?  AF33  600  36200 

UNCLASSIFIED  REPORT 


DESCRIPTORS;  *BRaZING,  •HONEYCOMB  CORES,  •SANDWICH 
PANELS.  *STAINLESS  STEEL,  ALLOYS,  CHEMICAL  MILLING, 
CLEANING.  CONTROLLED  ATMOSPHERES,  COPPER  alloys, 

electron  diffraction  analysis,  films,  heat  treatment, 

HYDROGEN,  lITHiUm  ALLOYS,  OXIDES,  PROCESSING,  SILVeR 

alloys,  spectrographjc  analysis,  surface  properties, 
surfaces,  ultrasonic  radiation  iui 

BRAZING  Flow  tests  here  run  on  1 7-7PH  .0015 

in. thick  stainless  steel  specimens,  using  the  92.3-7- 

0,2  AG-CU-Ll  BRAZING  ALLOY, 

SPECTROPHOTomeTrIc  MEASUREMENTS,  electron 
DIFFRACTION  STUDIES,  and  ferric  chloride  etch  tests 
REVEALED  DIFFERENCES  in  COLOR  AnD  REFLECTANCE. 
COMPOSITION,  THICKNESS,  PHYSICAL  CHARACTERISTICS.  AND 
ETCHING  Of  the  SURFACES  of  SPECIMENS  having  a 
different  annealing  history,  flow  response  of  17-  . 

7PH  FOIL  under  CONDITIONS  OF  CAPILLARITY  CAN  BE 
determined  by  a  Sandwich  flow  test,  when  the 
MATERIAL  was  annealed  in  a  hydroSen  atmosphere  of 
VERY  LOW  dEW  POINT  (-8S  F  > •  VERY  GOOD  ALLOY  FLOW 
WAS  OBTAINED  UPON  BRAi’.ING  UNDER  CAPILLARY  CONDITIONS 
OF  THE  SANDWICH  FLOW  TEST*  LIMITED  SANDWICH  FLOW 

testing  of  the  ultrason i cally  cleaned  specimens  gave 
excellent  improvement  in  brazing  response  for  dew 
POINTS  RANGING  from  -30  to  U  F,  ad-  72  2  9 
SPONSE  of  17-7PH  FOIL  UNDER  CONDITIONS  OF 
CAPILLARITY  can  be  determined  By  a  sandwich  FLOW 
TEST,  IrVhEN  The  MATERIAL  WAS  ANNeALED  IN  A  HYDROGEN 
ATMOSPHERE  OF  VERY  LOW  DEW  POINT  (-85  F),  very 
GOOD  ALLOY  FLOft  WAS  OBTAINED  UPON  BRAZING  UNDER 
CAPILLARY  CONDITIONS  OF  THE  SANdWjcH  FLOW  TEST, 

limited  sandwich  flow  testing  of  the  ultrasonically 
cleaned  specimens  gave  excellent  improvement  in 
brazing  Response  for  dew  points  Ranging  from  -3o  to 
hi  F.  (U) 
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UNCLASSIFIED  report 


OESCR]'*TOKS:  •COATINGS,  *MOLYBDEnUm  ALLOYS.  «RIVETSt 

AIRFRAMES.  ALUMINUM  COATINGS,  ANTIOXIDANTS,  bOLTeD 

joiNTst  bolts,  chemical  milling,  chromium  compounds, 
COMPATIBILITY,  composite  materials,  design,  FORGING, 
HIGH-TEMPERATURE  Research,  LOCKING  FASTENER  CEVICES, 
METAL  COATINGS,  METAL  JOINTS,  MOlTBDENUM,  NJoBIUM. 
REFRACTORY  COAYlNGS,  RIVETED  JOInTS,  SILICON  COATINGS, 
SPACECRAFT,  STRUCTURES,  TEMPLATES,  TITANIUM  ALLOYS, 
ZIRCONIUM  ALLOYS  IU> 

PROGRESS  iS  REPORTED  ON  T«£  MO  STRUCTURAL 
COMPONENTS*  COATING  VENDORS  WERE  INTERVIEWED  TO 
DETERMINE  The  MOST  ECONOMICAL  DESIGN  AND  ASSEMBLY 
PROCEDURE  FOR  ThE  RUDoER  FROM  A  COaTING  STANDPOINT. 
COMPATIBILITY  StUdIES  Of  Mfl-COATEO  ANO  NB- 
COATEO  PARTS  WERE  COMPLETED.  PRE-PRODUCTION  MO 
MATERIAL  WHICH  COuLO  fi£  US£0  FOr  PRELIMINARY 
EVALUATION  WAS  SELECTED  FOR  ROLLING  FOR  THE  detail 
FABRICATION  EVALUATION.  THE  RUDqER  FITTINGS  CANnOt 
BE  MADE  AS  MO  Or  NB  FqRGINGS  UNqER 

westinghOuSe  or  crucible  steels  study  program* 

The  blanking  of  MO  PARTS  by  CHEm-MILLING  was 

INVESTIGATED,  (AUTHOR)  (U» 
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a  fundamental  study  of  rolling  contact  fatigue  cul 
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CONTRACT:  N0W-6U06S6 

UNCLASSIFIED  report 


DESCRIPTORS;  ♦CRYSTALS,  ♦FATIGUE  (MECHANI 
♦fluorides,  •lithium  COMPOUNDS,  CHEMICAL 

electron  beams,  heat  treatment,  physical 

PICKLING,  PROCESSING,  RADIATION  EFFECTS, 


CSJ  , 

MILLING, 

PROPERTIES, 

rolling  mjlliu), 


chemical  POLISHING  of  lif  crystals  using  hbfh 
was  unsatisfactory,  polishing  Unannealed 
IRRADIATED  crystals  in  agitated  SOLUTIONS  of  2  TO 
SS  NHHOH  wv as  PROMISING*  AN  AQUEOUS  SOLUTION 
OF  l.s  X  lO  To  THE  -HTH  POWER  M  FEF3  WAS 
SUPERIOR  TO  FECL3  AS  aN  ETCHANT  MEDIUM. 

CLEAVAGE  OF  lif  CRYSTALS  AY  LIQUID  N 
TEMPERATURE  APPARENTLY  DECREASED  BRITTLENESS* 
CLEAVED  CRYSTALS  ANNEALED  BETWEEN  350  and  500  C 
SHOWED  EVIDENCE  OF  THERMAL  ETCHlNs,  HIGH  VOLTAGE 
electron  irradiation  of  l*f  crystals  produced 

ATOMISTIC  EFFECTS  SIMILAR  TO  GAmMa  I RRAD I  AT  I ONi 

irradiated  crystals  were  cleaved  with  less  effort 
and  deformation  than  the  as-received  crystals*  a 

TECHNIQUE  FOR  ObSeRVInG  DISLOCATIONS 
ROLLING  WAS  DEVjSeD. 


introduced  by 
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BERYLLIUM  COMPOSITE  STRUCTURES.  VOLUME  II.  MATERIALS 
AND  PROCESSES  ( y ) 

MAY  62  IV  KRUSOS.J.N, JKJELBY.A.S.I 

REPT.  NO.  TR6J  7q6  V2 
CONTRACTS  aF33  616  7050 
MONITOR:  ASD  TR61  706  V2 

UNCLASSlFlEO  report 


DESCRIPTORS:  AEROSPACE  CRAFT,  ALLOYS.  ALUMINUM 

COMPOUNDS,  BRAZING,  CErAMIC  MATERIALS,  CHEMICAL  MILLING* 

oioxides,  foams,  foils,  heat  shields,  high-temperature 
research,  honeycomb  cores,  manufacturing  methods,  metal 
PLATES,  OSrD,  oxides,  reinforcing  materials*  sheets, 
shielding,  silicon  compounds,  stainless  steel*  tests, 

THERMAL  INSULATION,  ZIRCONIUM  COMPOUNDS  (U> 

the  methods  DEVELOPED  FOR  FABRICATION  OF  BE  SHEET 
COMPOSITE  STRUCTURES  *RE  DESCRIBED.  DESCRIPTIONS 
AND  PERFORMANCE  EVALUATION  aRE  INCLUDED  FOR  A  VARIETY 

of  panels  fabricated  under  the  contract  consisting  of 
be  load  bearing  panels  and  porous  ceramic  heat 

SHIELDS  DEVELOPED  TO  WITHSTAND  TEMPERATURES  IN  EXCESS 
OF  JQUO  F,  CONCEPTS  ArE  OUTLIN  0  DEFINING 
APPLICATION  Of  bE-CERaMIC  COMPOSITES  TO  AEROSPACE 
VEHICLE  STRUCTURES,  be  sheet  FABRICATION  METHODS 
and  TOOLING  are  DESCRIBED  AND  INCLUDE  SUCH  PROCESSES 
AS  CUTTING,  FORMING,  cHEM-M J LL I WG ,  AND  BRAZING,  BE 
SHEET  FACES  WeRe  BRAZED  TO  a  VARIETY  OF  SUPERALLOy 
AND  STAINLESS  STEEL  HONEYCOMB  CORES,  THREE  BASIC 
POROUS  CERAMIC  FOAMS  WERE  DEVELOPED  IN  THE  HEAT 
SHIELD:  Al203,  ZR02,  AND  SJ02. 

(AUTHOR)  (U) 
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unclassified  Report 


DESCRIPTORS:  •CIRCUITS,  *METaL  FILMS, 

•MICROMINIATURIZATION  (ELECTRONICS),  •RESISToPS* 

•  SUBMINI/aTuRE  ELECTRONIC  EQUIPMENT,  CHEMICAL  milling, 
copper,  films,  manufacturing  methods,  nickel,  nickel 
alloys,  phosphorus  alloys,  plating  <uJ 

IDENTIFIERS:  THlN  FILMS.  THIN  FIlMS 

ELECTRONICS  (M) 

TECHNIQUES  FOR  CHEMICALLY  DEPOSITING  Nl  ALLOY 
FILMS  ON  INSULATING  SUBSTRATES  AND  FOR  ETCHING 
PATTERNS  IN  THIN  cu  CONDUCTORS,  Were  combined  and 
modified  to  permit  the  fabrication  of  ni  alloy  thin 

FILMS  IN  VARIED  AND  CONTROLLED  GEOMETRIES,  THE 
RESISTIVITIES  Of  THE  FILMS  PRODUCED  WERE  VARIED  FROM 
A  FEW  OHMs  PER  SQUARE  To  r,£vERAL  THOUSAND  OHMS  PER 
SQUARE,  BUT,  aT  PRESENT,  TOLERANCES  ON 
REPRODUCIBILITY  LIMIT  l'H£  WORKING  RANGE  TO  A  MAXIMUM 
OF  ABOUT  500  qHmS  PER  SQUARE,  RESISTIVE  AND 

conductive  parts  made  of  nickel  alloy  films  of 

APPROXIMATELY  500  OHMS  PEr  SQUARE  HAVE  BEEN  EMPLOYED 

in  microcircuits  in  which  The  tolerances  on 
RESISTANCE  values  ARE  about  4  OR  -  308. 

ALTHOUGH  VARIATIONS  In  films  resistivity  between 
batches  sometimes  exceeds  these  tolerances,  the  close 
agreement  among  films  from  the  same  batch  and  the 
ABILITY  Tq  MEASURE  RESISTIVITIES  prior  to  COMMITTING 
films  TO  CIRCUIT  PRODUCTION  ALLOWED  SUCH  CIRCUITS  TO 

be  fabricated,  modifications  of  procedures  to 

INCREASE  the  REpROOUC I B I L I  TV  Or  RESISTANCE  VALUES  ARE 
BEING  INVESTIGATED.  (AUTHOR)  <U> 
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the  effect  of  Surface-active  agents  on  the  mechanical 
properties  of  metals#  part  u.  the  effect  of 
surface-active  agents. on  the  mechanical  behavior  of 
ALUMINUM  single  crystals#  <u) 

DESCRIPTIVE  note?  REFT.  FOR  JAN  60- JAN  61#  ON 
RESEARCH  ON  new  CHEMICAL  SYSTEMS  AND  METHODS  OF 
SYNTHESIS. 
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descriptors-  {•metallic  crystals)  ,  c*single 

CRYSTALS)#  SURFACE  PRGPERTUS,  ShEaR  STRESSES. 

wetting  agents,  stearic  acids,  metallic  soaps* 

adsorption,  MECHANICAL  PROPERTIES*  chemical 

milling,  aluminum  tu> 

SINGLE  CRYSTALS  of  al  WERE  PULLEO  IN  tension  in  a 
SOLUTION  OF  PARAFFIN  OlL  AND  ST£Arjc  ACID#  THE 
CRITICAL  RESOLVED  SHEAR  STPESS  oID  not  CHANGE  with 
THE  CONCENTRATION  0 F  tHE  STeARIC  ACID  SOLUTION! 

HOWEVER,  the  EXTENT  and  SLOPES  of  stages  I  *ND 
II  AERE  AFFECTED  greatly.  The  OBSERVATIONS  lend 
EVIDENCE  that  ThE  WEArENJNg  EFFECT  OF  SURF ACE-AC? ? V£ 
agents  is  controlled  by  the  Rate  of  desorption  of  the 
metal  soap  formed  by  the  Reaction  of  the  surface- 
ACTIVE  AGENT  and  THE  mETaL  SURFACE,  (AUTHOR)  < u > 
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DESCRIPTORS;  *CHeMICAL  MILLING,  *GELS,  *METAt.S» 

•  STAINLESS  STEeL  ,  aCETaES,  ACIDS,  AIRCRAFT,  ALLOYS, 
CARBOXYLIC  ACIDS,  CELLULOSE  ACETaTes,  CHEMICAL 

properties,  chemicals,  CHLORIDES,  colloids,  honeycomb 
cores,  IROm  compounds,  materials,  mechanical  properties. 

METAL  PLATeS,  METHANES  U  CJ,  METHYL  RADICALS.  MOLDING. 
PLASTICS,  POROUS  MATERIALS.  PROCESSING,  reagents, 

solids.,  solutions,  surfaces,  tests,  vinyl  radical  c u > 
further  development  of  gel  systems  has  improved 

PHYSICAL,  CHEMICAL  and  MECHANICAL  PROPERTIES. 

milling  metal  Platt,  stock  is  limited  by  thf.  amount 
of  chemical  energy  presently  available  in  the  gel. 

STAINLESS  STEEL  HONEYCOMB  WAS  CHEMICALLY  CONTOURED 
WITH  GOOD  DIMENSIONAL  control*  POROUS  solids 
carrying  liquid  etchants  formed  profile  cuts,  but 

TOLERANCE  AND  SURFACE  FINISH  NEED  IMPROVEMENT. 

comparative  tests  with  liquid  and  nqn*=liquid 
etchants  determined  probable  limits  of  performance. 

(AUTHOR)  (U) 
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DESCRIPTORS;  aqEfORMAT  I  On  ,  »FATIgU£  JMECHanI.'S)  . 

•LITHIUM  COMPOUNDS.  CHEMICAL  MILLING  CRYStIl  UTT.rr 

defects,  crystals!  ethylenEs,  fluo^es,  fJJctiSJ 

s?;L'^;u!It0,n>  "«efaRat?o“^  Roll  SJ  Sul*. 

single  ckysTals,  spheres,  stresses,  surfaces  ,u) 

j;^E! i  AI  speed  over  a  (oJi>  ISrface  OF 

iil  ?REPARED  crystals  of  lif  under  Uplied 

CON?! fj  JSiJi  rR0M  1  T°  4,00  6MS*  IN  THE  ROLLING 
fn!JRATUS*  UNdER  THE  1MPACT  OF  THE 

APHIfH°Di?Lor  }  oARR0W  DEFORMaTION  TRACK,  REVEALEO  BY 

liKJ6OrDr!?0Bi,Tl?N  ETCH  PIT  0ENSITY,  WAS  left  IN  THE 
WAKE  OF  The  ROLLING  SPHERE.  WIThIn  THE  TRaCk. 

cIused^y  subSicRoscoSi?  >s  ?25a?IZED  AREaS  PR0aA9L* 

0?  fLt  rr  L  fR°SC0PlC  ASPERITIES  IN  THE  SURFACES 

g!ne!!u  ?  o*!  IHC60NAL  (ll0)  SLiP  banos  were 

TO  tIJ  WlL?2I  ng  I?I5NED  PARAUE£  AND  NORMAL 

NG  OIRECTjON  AT  MODERATE  STRESS  LEVELSl 

SLl'  s5iTi2s  U2fR  SlRESSES*  THe  "0  OTHER  AVAILABLE 
, E  WER£  ALSo  OBSERVED.  THE  EXPERIMENTAL 

ThFOp?JI?  l  E  6ENeRaUlY  IN  GOOD  AGREEMENT  WITH 

theoretical  considerations,  iauthorj  (U, 
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DESCRIPTORS;  *ALUMlNUM  ALLOYS »  •CHEMICAL  MILLING, 

FATIGUE  (MfcCHANlcS),  MECHANICAL  PROPERTIES,  METAL 
PLATES.  PROCESSING,  sheets*  SURFACES,  tensile 
properties,  test  methods,  thickness  (u» 

IDENTIFIERS;  707s  T  ALUMINUM  ALLOYS  C U > 

THE  EFFECT  OF  ChEMICAL  MILLING  ON  MECHANICAL 
PROPERTIES  OF  ;.'02‘*,  707s«  7079  aL  ALLOYS  WAS 
DETERMINED,  the  TENSILE  STRENGTHS  were  affected  as 
FOLLOWS:  all  the  0.06*»  IN.  GAGE  202H-T86  ALCLAD 
ALUMINUM  SHOWED  STRENGTH  losses,  bare  i. so  in. 
gage  7075-tg  and  7C79-T6  aluminum  plate,  showed 

STRENGTHS  APPROXIMATELY  lOg  BEL  W  THE  STRENGTH  OF 
The  CONTROL  SPECIMENS,  there  was  no  significant 
CHANGE  IN  The  MeCAHNIcAL  PROPERTIES  when  the  .125 
IN.  THICK  ALCLAO  202R-T86  W*S  REDUCED  TO'  0,0 98  IN. 
THICKNESS,  THE  0*312  iN,  7  H I C  202R-T86  AND  7075- 

t 6  were  Reouced  to  o.qvs  in,  thickness*  the  1-1/2 

IN.  THICK  7U75-T6  WAS  REDUCED  To  0,030  IN. 

THICKNESS,  OR  TrfE  1-1/2  iN,  THlc*  7079’T6  IN  THE 

longjtu  inal  direction  was  reduced  to  0,030  in. 
thickness,  the  ?079-t6  in  the  transverse  directi 
n  showed  a  loss  In  yield  strength  of  about  10s. 

THE  0.312  IN,  Thick  2o2<(«T86  PLaTe  reduce  to 
o.oib  in,  thickness,  showed  a  loss  of  approximately 
62  In  YJElO  and  ULTIMATE  STRENGTHS  IN  THE 
TRANSVERSE  direction.  GENERALLY,  all  the  materials 
showed  some  loss  of  ductility.  (Author)  <u) 
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general  motors  corp  kok^mo  ino  oElco  radio  oiv 

production  engineering  measure  to  improve  production 

techniques  and  INCREASE  the  RELIABILITY  of  the 

2n i 358 a  transistor  tu) 

JUL  62  IV  KUHNSsJiC*! 

CONTRACT:  0A36  C  SC8672S 

UNCLASSIFIED  report 


DESCRIPTORS;  *mAnUF ACTuRINS  METHODS,  «TRANSISTQRS» 

chemical  milling,  crystals#  electric  currents# 
germanium#  growth#  indium  alloys,  life  expectancy# 
materials#  processing,  reliability,  semiconductors, 
temperature,  test  equipment,  test  methods,  thermal 
stresses  cu) 

EFFORTS  Were  MAOE  TO  IMPROVE  the  reliability  OF 
2N13S6A  transistors  by  improvement  of 
MANUFACTURING  TeCHNIQU  s  INCLUDING  equipment  and 
process  modifications,  reliability  tests,  failure 

ANALYSIS  and  aNaLYTICa^-EMPIRICaL  SURFACE  STUDIES. 

THE  WAFER  FLASH-ETCH  wAS  INCORPORATED  IN  THE  ALLOY 

area  to  minimize  the  time  between  etch  and  alloy. 

ALL  OF  THE  GERMANIUM  WAFERS  FOR  2N1358  TYPE 

transistors  are  currently  being  sliced  by  The 
internal  sawing  method*  the  major  rel;ability 
PROBLEMS  aRE  DEGRADATION  OF  THE  collector  diode  DUE 

to  surface  conTaminaTjOni  emitter  diode  degradation 

DUE  TO  SURFACE  DEFECTS*  AND  HIGh  FLOATING  POTE  TlAL 

due  to  fracturing  of  spur  regrowth  at  the  collector 
periphery,  the  resiouaL  gas  analysis  has 
INDICATED  ON  ALL  UNITS  TESTED  ThE  PRESENCE  OF  WaTeR 
VAPOR  (POSSIBLY  ADSORbEOI  BEYONq  WHAT  Was  exp  ct 
D  IN  VIEW  OF  THE  BAKIn®  AND  DRY  AIR  C APP » NG  PROCEDURE 
IN  PRODUCTION,  THIS,  jN  CONJUNCTION  WITH 

indications  of  adsorbed  gas  in  nickel  plateq  parts# 
and  the  Results  of  bake-out  recovery  techniques  on 
degraded  COLLECTOR  oiooes#  PROVIDES  clues  and 
suggests  EXPERIMENTS  to  DETERMINE  corrective  action 
FOR  THE  CoLuECTOR  DIOqE  DEGRADATION  PROBLEM,  ( 

UTHOR)  A'J-286  8;29N2  ♦♦♦TNE  RELIABILITY  OF 

the  znjjsba  transistor  by  improvement  of 
manufacturing  Techniques  including  equipment  and 
process  modifications,  reliability  test,  failure 

ANALYSES  and  ANALYTICAL-EMPIRICAL  surface  STUDY,  (U> 
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general  electric  co  Schenectady  n  y 

silicon  planar  epitaxial  transistor  type  2N2193  i u I 

JUL  62  IV  JOHNSON  *S»0* ) 

CONTRACT:  DA36  Q39SC86727 

UNCLASSIFIED  REPOpf 


DESCRIPTORS:  «TRaNSISToRSi  ALLOYS*  ALUMINUM  alloys, 

BORON  COMPOUNDS*  CHEMICAL  MILLING,  DIFFUSION,  ELECTRIC 
POTENTIAL*  ELECTRODES,  EVAPORATION,  FAILURE  (MECHANICS), 
GASES,  HEATING,  HUMIDITY,  HYOROGeN*  INFRARED  LAMPS.  LIFE 
EXPECTANCY,  MANUFACTURING  METHODS*  MATERIALS,  NITROGEN, 
PHOSPHORUS*  PROCESSING,  RELIABILITY,.  SEMICONDUCTORS* 

silicon,  Temperature,  tests,  thermal  stresses*  transonic 

CHARACTERISTICS,  VIBRATION  ( U ) 

CONTENTS:  IMPROVED  KPR  RESOLUTION  CONTACT 
EVAPORATION  AHO  ALLOYING  COLLECTOR  ETCHING  bORON 
diffusion  phosphorus  oIffUsion  coll  ctor  contact 
TO  The  HEaD  R  InTeRCO  EcTIOnS  RELIABILITY  MEASUr 
me  t  failure  a  alysis  « u > 
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IMPROVEMENT 

(U) 

UUL  62  IV.  SANDERS, J.; 

REPT*  NO.  R  232  1 

CONTRACT!  0 A36  03*SC8672Q 

UNCLASSIFIED  report 


descriptors;  (•transistors).  (*maNufacturing 

METHODS),  RELIABILITY,,  STRESSES,  STORAGE, 

operation.  Encapsulation,  electrodes, 

TEMPERATURE,  SEALS(STOpPERS)  ,  degasification, 

CHEMICAL  MjLlIN«.  HIGH-TemPERaTUrE  research, 

PRODUCTIUN  (H) 

A  PRODUCTION  ENGINEERING  MEASURE  was  STUOIEO  for 
improvement  of  production  techniques  to  increase  the 
RELIABILITY  for  THE  JeT  ETch  TRANSISTOR  TYPE 
2N5U  j  A ,  RiTh  a  MAXIMUM  OPERATING  FAILURE  RATE  Of 
0.018  PER  lUOO  HOURS  aT  A  90S  CONFIDENCE  LEVEL  AT 
25  C  AS  An  OBJECTIVE,  EFFORTS  WERE  MADE  TO 

improve  The  following  seven  manufacturing  processes! 

(1)  PLAYING  EDGE  DEFINITION,  (2)  higher 
TEMPERATURE  ALLOYS,  (3)  LEAD  ATTACHMENTS 
(INCLUDES  COLLECTOR  ATTACHMENTS),  ( <| ) 

controlled  formation  of  surface  oxides  for  surface 

STABILIZATION,  (5)  GETTERlNG  TECHNIQUES  for 
ENCAPSULATING  AN0  SEALING,  (6)  thermal 
DISSIPATION  Of  package,  and  (7)  leak 
DETERMINATION,  ESTABLISHMENT  of  A  PILOT  line  to 
incorporate  these  process  improvements  is  reported, 

PRELIMINARY  OPERATING  STRESS  DATA  o  TRANSISTORS 

fabric  ted  on  The  pilot  line  indicates  an 
improvement  in  power  handling  capability  as  a  Result 
Of  the  PROCESS  IMPROVEMENTS  COMPLETED,  problems 
ASSOCIATED  with  operating  stress  testing  and  WITH 
obtaining  correlation  between  operating  stress 
testing  and  storage  stress  testing  are  discussed, 

(AUTHOR)  (U) 
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DESCRIPTOR'S;  •  ♦COMPOSITE  MATERIALSi  ♦METALS,  ♦REINFORCING 
MATERIALS.*  ALllO.YSt  ALUmINUH  ALLOyS,  BERYLLIUM.  CHEMICAL 

milling,  fibers,  fluorides,  germanium,  germanium  alloys, 
hydrogen  Compounds,  melting,  metallic  textiles, 
HICRusTruCtURE,  nitric  acid,  PQWdER  metals,  SOLIqS. 

WIRE  (U» 

BE  FIBER-A6  alloy  matrix  COmPOSiTEs  WERE  PREPARED 
from  0.00^7  IN  dIaM  WiRES*  ALTHOUGH  THERE  IS  AN 

etching  effect  on  the  wire  surfaces  due  to  the  high 
PROCESSING  temperatures,  the  bond  between  be  fiber 

SURFACE  And  AG  MATRIX  IS  A  COHERENT  ONE.  POWDERS 
WERE  PREPARED  BY  METING  and  ATOMIZATION,  he  al 
ALLOY  matrix  ws  USED  FOR  PREPARING  SOME  EXTRUDED  BARS 
FOR  DETERMINING  The  OPTIMUM  HEAT  TREATMENT 

conditions,  all  these  composites  are  being 

EVALUATED.  (AUTHOR)  <U) 
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DESCRIPTORS;  •SEMICONDUCTORS,  »SlLJCQN,  *Su6rt ! NI ATuRE 
ELECTRONIC  EwUIPmEnT,  b°ND1NGi  brazing,  chemical 
milling,  circuits,  containers,  design,  diffusion, 
electron  beams,  evaporation,  films,  glass,  growth*' lead» 
materials*  mathematical  analysis,  processing. 

PRODUCTION.  SWITCHING  CIRCUITS,  TEST  EQUIPMENT*  TEST 

methods,  Vapor  plating,  melding  (u> 

process  studies  were  concluded,  techniques  have 

been  developed  FOR  EVALUATION  Of  all  DIFFUSION 

parameters,  all  machines  for  the  pilot  line  are 
EITHER  COMPLETED,  BEING  CONSTRUCTED  or  modified,  or 
in  advanced  design  stage,  the  Philosophy  guiding 

CREATION  of  these  MACHINES  IS  TMAT  ALL  POSSIBLE 
OPERATIONS  IV I l l  BE  PERFORMED  ON  The  FUNCTIONAL 
ELECTRONIC  BLOCKS  while  THEY  are  STILL  IN  SLICE  FORM. 
THESE  OPERATIONS  INCLUDE  CLEANING,  POLISHING* 
PHOTORESIST  APPLICATIONS,  etching,  diffusion*  And 
APPLICAlIoN  OF  EVAPORATED  LEAOS  AND  CONTACTS* 
CONSIDERABLE  PROGRESS  has  BEEN  MADE  TOWARD 

perfecting  a  welded  package,  iauthorj  tu) 
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chemical  hilling,  copper,  gels,  laminates,  metal  Films, 
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SPRAY  ETCHING  FOR  PRODUCING  THIN  LINES,  AND  LAMINATING 
TECHNIQUES  FOR  MULTlLAyER  PRINTED  CIRCUITS  IN  A 

microminiaturization  program. 
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DESCRIPTORS*  ‘COMPOSITE  MATERIALS.  ‘FIBERS,  ‘METALS. 
♦Reinforcing  materials,  alloys,  aluminum  ALLOTS, 

^Ip^^^fK^^L^?E^,P,TATI0N,  BERYLLlUM  ALLOYS,  carbioes, 
CHEMICAL  MjLLInG,  CHEMICAL  PRECIPITATION,  EXTRUSION, 

STH^cY0RES  (METALLURGY),  HeAt  TREATMENT,  IROn 
ALLOTS,  MlcROSTRuCTURE,  PONDER  METALLURGY,  POWDER 

"ACTION.  SILVER,  SINTERING, 

tungsten  alloys,  wire  (U) 
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work  was  continued  on  the  chemical  etchi  g  of 

BE  WIRES  TO  ReDUC  ThElR  DIAMETERS  FROM  0.00H7 

about  0.00I  inch,  several  matrix  alloys  were 
PREPaREO  by  ATOMIZING,  these  were  prepared  by 
FIRST  MELTING  2s  aL  In  A  CRUCIBLE,  ADDING  thE 

MOLTEN  stream  Of  mETAl  of  ABOUT  loo  PSI  pressure 
dry  COMPRESSE  air,  THE  POWDERS  THUS  COLLECTED 
were  sieved  through  A  60  mesh  Screen  and  compacted 
a  1  —  i n c  die,  in  The  work  on  be  fiber  composites, 
the  spreao  in  The  size  of  The  fibers  was  so  great 

THJ1VJ,rAL0lFFlCULT  T0  DESIGNaTE  an  AVERAGE  SIZE, 
tee  FI.  £RS  W  re  MIXED  D/ITh  PLaIn  2S  AL  PONDER 
(-6U  MESH),  COMPACTED  In  A  1-JNcH  DIE  AT  j  S  TS I 

and  extruded  at  temperatures  below  b'/of  at  an 
extrusion  Ratio  of  asout  :  1 .  the  tensile 
PROPERTIES  and  elastic  MO  UlUS  WERE  MEASURED  ON  A 
hounsfielo  ten  ometer,  it  was  a  Chief  objective 
of  this  series  of  experiments  To  see  if  these 

COMPOSITES  COULD  BE  DENSlFlEQ  By  XTRUSION  TECHNIQUE 
*  AND  IT  APPEARS  THAT  ThjS  TECHNIQUE  IS  SATISFACTORY. 
(AUTHOR)  jyj 
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dislocation  mobility  jn  zinc  single  crystals  iu 
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UNCLASSIFIED  report 

DESCRIPTORS:  .DEFORMATION,  *SINGlE  CRYSTALS.  *zinc. 

chemical  milling,  configuration,  crystal  lattice 
defects,  density.,  loading,  metallic  crystals,  shear 
stresses,  stresses,  test  methods  (u) 

RESULTS  Of  a  study  of  DISLOc  tion  mobility  in  ig 
purity  ZINC  single  crystals  are  Presented, 
dislocation  positions  were  oeterMined  using  a 
special  etching  Technique*  and  the  dislocation  den 
m  and  configuration  *e«  oeterhincd  oefJre  anS  ,ft 
R  STATIC  loading  and  s  re  pulse  LOADING.  LOADING 
at  stress  levels  slightly  below  he  flow  str 
produce  Local  disloc  ion  R  arra  gem  nt,  with  the 
maximum  dislocation  displ  ce  nt  somew  at  less  than 
the  sub-bounoaRy  spacing,  at  the  flow  stres 
disloc  TIONS  penetrate  the  SUB-bOUNDARIES  and 
relatively  large  disloc  *ion  displacements  aR  I 

iC2nPARABLE  T0  TKE  sPEcIMEN  DIMENSIONS) 

i>)  stress  pulse  tes  s  of  ppro  imately  3o  sec 
duration,  short  duration  stress  pulse  loading  at  a 
stres  Ltv  L  APPROXIMATELY  70  TImES  THE  FLOW  STRESS 
PRODUCED  a  maximum  DISLOCATION  VELOCI  Y  Of  APPROXlM 
Ely  6  PER  Cent  of  the  Shear  wave  velocity. 

(AUTHOR)  11  tU 
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SEP  62  1*  wandinger.l.iklohn.k.i 

REFT.  NO*  TR23I8 

UNCLASSIFIED  REPORT 


DESCRIPTORS-;  •DlpDES,  ^MANUFACTURING  METHODS. 

•  SEMIeONDUcTORS'.  CHEMICAL  MIluNGi  ELECTROFOrMINg* 
encapsulation,  germanium,  measurement,  microaave 
equipment,  negat,ve  resistance  cIrEuits,  pSSSucnoN, 
resistance  ( electr ical )  •  surface  properties  (U) 

A  DISCUSSION  is  PRESENTED  on  the  technology  and 

r^2^Mr,I2VO‘*VEO  IN  THE  oesign  considerations, 
fabrication,  anq  measurement  of  germanium  tunnel 

n*B?iC?Ti0N  *nELU°ES  material  preparation, 

METHODS  Of  CREATING  ABRUPT  p-N  junctions  SUCH  as  dot 

alloying.  electrical  forming  or  pulse  discharge 
forming  and  solution  gRorth,  etching  procedures 

L0W  PEAK  CURRENTS  AND  high  peak 
to  valley  current  ratios,  and  packaging 
considerations  for  lo*  series  Inductance, 
measurement  techniques  to  determine  the  important 
JicH:^^U?NCV  PARAMETERS,  rs,  lS,  c,  and  rn,  of 

THE  DIODE  ARE  DISCUSSED.  THE  RESULTS  OF 
EXPERIMENTAL  UNITS  EXHIBITING  cutoff  frequencies  up 
TO  S  Gc  are  TABULATED.  (AUTHOR)  up  tu, 
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UNCLASSIFIED  report 


DESCRIPTORS:  ♦MAnUFACTuR I NG  METHODS,  CHEMICAL  MIlLINGi 

ELECTRICAL  PROPERTIES,  LIFE  EXPECTANCY,  PRODUCTIONS 
RELIABILITY^  TRANSISTORS  ( U I 

THE  OPTIMUM  COLLECTOR  RESISTIVITY,  THE  OPTIMUM 

collector  thickness,  the  optimum  electrical 
BASEWIDTH,  and  the  PROPER  EMITTER  placement  were 
DETERMINED*  INVESTIGATIONS  LEADING  TO  these 
DETERMINATIONS  ARE  DESCRIBED.  WORK  HAS  CONTINUED 
TOWARD-  OEvISING  A  METHOD  TO  STOP  AUTOMATICALLY  THE 
OELINEaTIuN  ETCHING  PROCESS  AFTeR  the  COLLECTOR 

junction  w as  delineated.  some  progress  was  made  in 
this  area,  and  «*ork  is  continuing,  two  new  process 

STEPS  WERE  INTRODUCED  AND  DESCRIPTIONS  OF  THESE  ARE 

also  given,  the  status  of  The  program,  life  test 
RESULTS  To  date,  and  CURRENT  failure  Rates  ARE  also 

PRESENTED,  (AUTHOR)  (U) 
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milling,  chemicals,  electric  currents,  electrochemistry* 

ELECTRODtS,  ELECTROLYTES,  ELECTROLYTIC  CELLS.  SEuS. 

METALS,  POLARIZATION,  POROUS  MATERIALS,  PROCESSING, 
REDUCTION,  RESISTANCE  (ELECTRICAL),  SOLIDS,  SOLUTIONS, 
THICNNESS  I U  > 

ELECTROLYTjC  ETCHING  Of  STAINLESS  steel  PLaTeS  AND  HONEYCOMB 
CORESI  VARIOUS  ChEmICAl  COMPOUNDS  USED  FOR  METAL 
SHAPING!  PROCESSING  OF  AIRCRAFT  MATERIALS. 
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encapsulation,  gallium  compounds,  gold  alloys, 
magnesium,  manufacturing  methods,  oxides,  silicon 
compounds,  temperature,  tests,  tin  alloys  <u) 

gallium  arsenide  transistors  are  fabricated  and 
tested  at  i so  ci  several  techniques  are  investigated, 

INCLUDING  MAGNESIUM  DIFFUSION  in  ga as  and  the 
FEASIBILITY  of  SI02  COATINGS  on  qA as  as  a  mask 

impurity  diffusion;  postalloy  diffusion 
polishing. 
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DESCRIPTORS;  CHEMICAL  MULING,  CONFIGURATION,  COPPER, 

drilling  machines,  electric  connectors,  electric 
terminals,  epoxy  plastics,  gold,  laminated  plastics, 
laminates,  manufacturing  methods,  metal  coatings, 

MICROMINIATURIZATION  ( electron  I CS )  ,  nickel,  PANEL  BOARDS 
IELECTRKItY)  ,  PLATING.  PRINTED  CIRCUITS,  PRODUCTION, 


SOLOERING 


(U) 


PROCESS  PARAMETERS  FOR  THE  MANUFACTURE  OF  MICROMINIATURE 
LAYERED  PRINTED  WIRING  WITH  PLATeD-THRQUGH  HOLES  AS 

the  Interconnecting  lin*  between  layers. 
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PRODUCTION  ENGINEERING  MEASURE  on  2NI708  SILICON 
PLAuaK  LPiTaXIAl  TRANSISTOR,  (U) 
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unclassified  report 


DESCRIPTORS;  *mAnUFACTuR I NG  METHODS,  *TRAN 

sistors,  silicon,  cleaning*  epitaxial  growth, 

DIFFUSION,  CHEMlCAu  MILLING,  CONTAMINATION, 

IMPURITIES,  PHOSPHORUS,  FIXED  COrTACTS,  GOLD. 
malfunctions;  processing,  iu) 

A  TECHNIQUE  of  ETCHING  The  WAFERS  WITH  ANHYDROUS 
HCL  in  THE  EPITAXIAL  TUBE  PRIOR  To  EPITAXIAL 
DEPOSITION  WAS  INCORPORATED  INTO  THE  PROCESS.  THE 
OXIDE  ON  jHE  SURFACE  0^  THE  WAFER  SERVES  AS  A  MASK 
DURING  THe  diffusion  OPERATION  and  gen  er all y  serves 
To  PROTECT  THE  SILICON  SURFACES  DURING  WAFER 

processing,  in  performing  these  functions, 

HOWEVER,  IMPURITIES  Ma*  BE  DIFFUSED  INTO  THE  OXJDe  AT 
THE  HIGH  DIFFUSION  TEmPERATuRES.  A  METHOD  WAS 
DEVELOPED  PROVIDING  the  CLEANEST  possible  OXIDE  to 
improve  The  surface  protection  on  the  finished 

PELLETS.  EXPERIMENTS  aRE  ALSO  BEING  MADE  ON  BAKING 
OF  OXIDE  TO  DIFFUSE  ENTRAPPED  WATeR  MOLECULES  To  THE 

surface  for  subsequent  evaporation. 
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DESCRIPTORS:  •MICROMINIATURIZATION  (ELEC 

TRONICSJ,  •INTEGRATED  CIRCUITS,  ^PACKAGED 
CIRCUITS,  •MODULES  -(ELECTRONICS) ,  PROCESSING, 

seals  (stoppers).  graphite*  glass*  chemical 

milling,  Cleaning,  mechanical  properties.  <u) 

»  t 

TWO  SUCCESSIVE  design  MODIFICATIONS  were  made  To 
The  GRaPHiTe  gLaSSING  BOATS  in  ORDER  to  achieve  more 
uniform  package  appearance,  fifty  package  samples 
were  submitted  for  mechanical  evaluation, 

TECHNIQUES  for  sealing  the  integrated  circuit 
package  were  established.  Improved  cleaning 
TECHNIQUES  WERE  ESTABLISHED  for  deoxidizing  KOVaR 
parts  prior  to  gold  plating  resulting  in  less  pitting 
OF  THE  METAL.  STAMPED  LEAD  PRE  FORMS  ECEJVED 
during  this  period,  the  FIRST  OnE  HUMORED 
microminiature  circuit  packages  submitted  were 
FABRICATED  with  Etched  LEADS.  The  stamped  leads  are 
more  uniform  in  cross  Section,  ceramic  micromodules 
with  Pads  were  designed  and  ORDERED.  THIS 
MICROMODULE  will  BE  UTILIZED  TO  DEVELOP  AN  INTEGRAL 

package  using  The  ceramic  micromodule  as  a  sase. 

(AUTHOR)  <u> 
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TECHNOLOGY  for  PNP  PLaNaR  silicon  transistors: 
SWITCHING  And  AMPLIFYING,  | 

HAK  63  2 1 P  LAROCQUE.ARMONO  P.JYaTSKO, 

ROBERT  S.jROGEL.ALEX  ;  JACKSON , RaYmOND  JRIbLE, 

VINCENT  E.j 
REPT*  NO,  TR-2339 
PROj:  DA-3-A-99210U302 

UNCLASSlFlEu  report 


DESCRIPTORS; 
METHODS),  OIF 
BONDING,  GaIN 
CHEMICAL  MjLL 
BORON ,  METAL 
RESISTORS,  Ul 
MINIATURIZaTj, 
IDENTIFIERS; 


I«TrANSIStOrS»  MANUFACTURING 

fus 1 0 !j ,  impurities,  antimony, 

,  crystal  growth,  silicon, 
ing,  polishes,  photoengraving, 
films,  tests,  capacitors, 
trahigh  frequency,  GOLD,  micro 

On  (ELECTRONICS). 

1963.  PLANAR  TRANSISTORS. 


processes  and  techniques  required  for  fabrication 
OF  EXPERIMENTAL  Planar  PNP  SILICON  TRANSISTORS  WERE 
develOPld  ano  demonstrated  as  feasible*  processes 
involveo  include  material  preparation,  antimony  Base 
diffusion,  boron  emitter  diffusion,  oxide  masking, 
PHOTORESIST  TECHNIQUES*  SiMULTANE  OUS  gold  metalizing 
OF  EMlTf'.R  and  BASE  REGIONS,  COLLECTOR  ALLOY  COnTaCT 
and  basing,  and  thmo  compression  bonding,  initial 

TRANSISTORS  HAVE  TYPICAL  DC  BETA  values  of  35  TO  ho 
and  ft  VAtUtS  As  HIGH  AS  3S0  MCS*  PROCESSES 
DESCRIBED  WERE  ALSO'UsED  IN  PRELIMINARY  FABRICATION 
OF  SOLID  STATE  MICROCIRCUIT  PASSIVE  COMPONENTS, 

(AUTHOR)  zyj 
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sallium  compounds,  arsenides?  Ja Ll  Inicu 

MILUNGMtI!TRjLDCJKBN  MICR0SC0PY»  CHEMICAL 

milling,  x-ray  diffraction  analysis. 

IDENTIFIERS;  ThJn  FILMS 

(l)  TO  UEpOSlT  FILMS  JN  A  DYNAMIC  jo  TO 
THE  -8TH  pOMfER  VACUUM  SYSTEM!  (2)  TO 

ANNEAL1NG  °f  ®aas  films; 

(3)  TO  MAKE  HaLl  MEASUREMENTS  AT  A 
Series  uf  Temperatures;  (*u  to 

!^er,V?lTo  deposition  at  microns  per  seconc 

HlLnSrlf‘1  i  ErJHE  KEsOLUTIOn'IN  ELECTRON 
a  trrf.Z  lEBSU*FACZ  STu°IeS  ANO  TO  lNVESTlGAT 

Th I CKNFSSfS  T5hIng  Th,ckER  hums  down  to 
thicknesses  suitable  for  Electron  microscopy 

FILNS6C/F  V?NI!NUE  DeVIc£  STUDIES  WITH 
films  OF  AVAILABLE  QUALITY,  (AUTHOR) 
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PRODUCTION  ENGINEERING  MEASURE  ON  2N17DR 

silicon  planar  ePitoxial  transistor.  i 
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CONTRACT:  0A36  039SC86729 

unclassified  report 


DESCRIPTORS;  { *Tr AnS I STORS *  MANUFACTURING 
METHODS).  {^MANUFACTURING  METHODS.  TRANSIS 
TORS),  CLEANING#  EPITOxIAL  growth.  SEMICONOUc 
tor  devices,  chemical  milling,  fixed  contacts, 

GOLP,  ALUMINUM,  CONTAMINATION,  BONDING. 

QUALITY  CONTROL.  RELIABILITY,  PROCESSING, 

SURFACES. 

IDENTIFIERS;  1963. 

process  improvements  were  completed  in  all  a*eas 
INVESTIGATED,  an  IMPROVED  METHOD  of  removing 
PHOTORESIST  was  developed*  a  study  of  inorganic 
reagent  Materials  as  sources  of  semi-conductor 
surface  contamination  was  completed,  conclusions 

CONCERNING  THE  CONCENTRATIONS  Of  IMPURITIES  and  The 
EFFEcTI VcnESS  Of  VARIOUS  DESORPTION  techni  ques  are 
I ncludeo •  the  Use  of  thin  aluminum  con  tacts  has 
inhibited  formation  of  »*purple  plague**. 
EXPERIMENTS  WITH  gold  contacts  were  unsuccessful. 
THE  USE  Op  gold  alloy  wire  did  NOT  materially 
IMPROVE  The  bond  STRENGTH*  NaILhEad  bonding  with 
A  SMALLER  DIAMETER  GOLD  WIRE  TO  REDUCE  THE  SIZE  OF 
the  ball  mET  with  only  LIMITED  SUCCESS,  a  program 
OF  REUABiLlTf  TESTING  AND  ANALYSIS  AND  STUDIES  OF 

rm al  resistance  meas  urements  fcRm  junction  to 
ambient  it  sub  j-a)  were  completed. 
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DESCRIPTORS:  ( • I  ON  ENGINES,  ION  SOURCES),  C  *  I  ON 

SOURCES,  CESIUM),  (•CESIUM,  IONIZATION), 

electric  Propulsion,  manufacturing  methods, 
electron  beams,  chemical  milling,  sheets, 

RELIABILITY,  FEASIBILITY  STUDIES,  POROUS 
METALS,  GAS  FLOW,  NITROGEN,  TUNGSTEN,  MOlY 

bdenum. 

IDENTIFIERS;  I963, 

THE  FEASIBILITY  Of.  UTjLIZlNG  EMITTERS  OF  PERFOR 
ATEU  SOLlo  SHEET  RAIHeR  T«AN  A  SINTERED  POWDER 
STRUCTURE  WAS  INVESTIGATED  WITH  The  OBJECTIVE  OF 
INCREASING  The  reliability  and  DURABILITY  Of  ION 
ENGINES.  VARIOUS  TECHNIQUES  FOR  DRILLING  MlcRON- 
5 1 Z£  holes  in  REFRACTORY  METALS  WERE  EXPLORED.  TWq 
OF  T HtSE  PROCESSES,  ELECTRON  BEaM  DRILLING  AND 
CHEMICAL  pHOTo-ETCHING,  WERE  USeD  TO  PROVIDE  TEST 
EMITTERS  WITH  HOLE  SUES  IN  THE  lO-MICRON  RaNGE, 

AN  ELECTRON  BEAM  DRILLED  EMITTER  WAS  CS  FLOW 

tested  for  83  hours  and  exhibited,  within 
EXPERIMENTAL  LIMITS,  nO  D 1 S  CERnIBLE  chane  in  hole 
SIZE  OR  Flow  CONDUCTANCE,  IN  SEPARATE  TESiS 
CORRELATION  Was  Made  of  THEORETICAL  and  measured 
flow  rates  of  n  and  cs  through  the  emitters, 

IT  WAS  DETERMINED  THAT  THE  MEASURED  CS  FLOW  RATE 
EXCEEDED  tH£  THEQRE  TiCaLUY  CALCULABLE  VALUE  BASED  ON 

available  sur  Face  diffusion  formulae. 

(AUTHOR)  (U) 
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SCREENS,  BRIGHTNESS,  ThERHOPlaSTiCS, 
deformation,  circuits,  photoengraving,  optics, 
chemical  milling,  electrodes,  test 
equipment#  (Uj 

IDENTIFIERS;  1?63,  MATRIX  CONTROLLED  DISPLAY,  (U) 

A  DISCRETION  is  PRESENTED  OF  The  WORK  ACCOM 
PUSHED  To  DEVELOP  A  FEASIBILITY  model  of  A  MATRIX 
CONTROLLED  DISPLAY  device  USING  TECHNIQUES  called  in- 
AIR  SURFACE  DEFORMATION  RECORDING  and  TIRP  (TOTAL 
INTERNAL  REFLECTION  PRISROJEC  TjOn.  to 

introduce  the  reader  to  these  tech  niwues,  a  brief 
DESCRIPTION  Of  their  BASIC  PRINCIPLES  is  given, 

THE  TEST  SETUP  TO  PROVIDE  AN  ELEMENTAL  PORTION  OF 

the  large  screen  display  at  20  to  30  foot-lamberts 

BRIGHTNESS  BY  OPTICAL  READOUT  Op  DEFORMATIONS  ON  A 

thermoplastic  or  oil  medium  is  discusseo. 

CIRCUITRY  TO  IMPLEMENT  THE  DEFORMATION  RECORDING 
TECHNIQUE  USING  X-Y  MaTRIX  CONTrOl  IS  GIVEN.  A 
BASIC  HECHANICAL  CON  FIGURATION  IS  CONSIDERED# 
INFORMATION  is  PRO  VIdED  ON  THE  PREPARATION  of 

artwork  and  a  photo  graphic  mask  necessary  to 
fabricate  matrix  elec  trodes  at  5,  10,  and  20  line 

PAIRS  PER  MILLIMETER  WITH  THREE  ELECTRODE  WIDTHS, 

THE  RESULTS  of  INITIAL  EXPERIMENTS  in  ETCHING  OF 
transparent,  conductive  coatings  to  form  the 
ELECTRODES  ARE  given,  (AUTHOR)  (U) 
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diffusing.  Impurities, 
arsenic,  Photoengraving 

IDENTIFIERS;  1963,  MESA 


DIODES,  PRODUCTION), 

varactor  diodes)  , 
alloys,  epitaxial 
CONTAINERS,  capaci 
AL,  CHEMICAL  MILLING, 
ZINC,  TELLURIUM, 

• 

(SEMICONDUCTOR) . 


(U> 

(U) 


studies  to  obtain  the  processes  necessary  for  the 
HiGH  VocUmE  PRODUCTION  OF  GaLLIuM  ARSENIDE  VARACTOR 
DIODES  aRe  described  in  this  REPORT,  these 
INVESTIGATIONS  INCLUDE  studies  of  mesa  contacts, 
epitaxial  material,  Packaging,  ohmic  contacts  and 
etching  procedures,  the  results  op  the  fabrication 
of  completely  epitaxial  diodes  and  diffused 
EPITAXIAL  diodes  are  Dis  CUSSED  as  well  as 
C0NTR0LAB|.,E  ETCHING  PROCEDURES  f°R  volume  PRODUCTION* 
(AUTHOR)  , 
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DESCRIPTORS;  (*CrYsTal  RECTIFIERS*  SILICON  ALLOYS), 
(•silicon  alloys,  crystal  Rectifiers)*  ( *01  Odes 

(SEMICONDUCTORS),  SILICON  ALLOYS)*  POWER  EQUIPMENT 
PARTS,  CARbON  alloys*  hIGHTEMPERaTuRE  research* 

EPITAXIAL  GROWTH.  IMPURITIES,  CHEMICAL  MILLING.  BORATES. 

SODIUM  COMPOUNDS,  life  expectancy,  storage,  surface 

PROPERTIES,  MANUFACTURING  METHODS*  TESTS  (U) 

IDENTIFIERS;  I963  .  (g) 

efforts  »eRe  continued  on  the  development  of  sqq 

DEGREE  C  SILICON  CARBIDE  RECTIFIERS.  THE  GROWTH 

rate  of  silicon  caRbioe  crystals  prepared  by  the 
Sublimation  method  was  determined  by  measuring  the 
amount  uf  Growth,  between  successive,  timed  dopant 
additions,  THIS,  was  compared  WITH  the  growth  rate 
AS  OBTAINED  from.  A  SIMPLE  model,  all  values  agree 
within  a  factor,  of  five,  the  USE  of  molten  borax 
as  an  etchant  for  silicon  carbide  was  studies*  due 
TO  its  RELATIVELY  slow  ETCh  rate  (about  30  times 
SLOWER  THaN  a  Molten  SOdiUM  PERoXlDE-SODIUM  hydroxide 
MIXTURE)  A  MUCH  FINER  CONTROL  Op  THE  ETCHING  IS 
POSSIBLE.  DETAILS  ARE  GIVEN  ON  the  life  and 

storage  tests  which  were  successfully  passed  by  two 
silicon  Carbide  rectifiers,  an  open  tube-flowing 
gas  system  WAS  SHOWN  SUITABLE  FOR  the  surface 
passivation  of  groups  of  silicon  carbide  rectifiers. 

(AUTHOR)  (0) 
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DESCRIPTORS*  (•TRANSISTORS,  MANUFACTURING  METHODS) , 

^ IRCU f TS t  TRANSISTORS,,  GERMANIUM,  SIlICONi 

electric  potential,  supErhigh  frequency,  chemical 
milling,  electric  currents,  epitaxial  growth,  electrical 
conductance,  resistors,  aging  (Materials,,  diodes 

(SEMICONDUCTOR,,  ClRCUjTs,  ELECTRONIC  SWITCHES. 

ultrahigh  frequency,  temperature,  bonding,  oxides 

IDENTIFIERS:  ThIn  FILMS.  THIN  FIlHS 

ELECTRONICS 


<U> 


(U) 


research  concerns  studies  and  Investigations 
Related  t0  transistors  and  transistor-like  devices, 

WITH  A  VIEW  TOWARD  DEMONSTRATING  AND  INCREASING  THE 
PRACTICABILITY  of  their  USE  IN  OPERATING  EQUIPMENT. 
WORK  IS  0 , SCUSSED  ON  A  6-GC  GERMANIUM  TRANSISTOR 
and  INTEGRATED  CIRCUIT  devices u  A  COMPARISON  IS 
MADE  of  ELECTRICAL  BREAKDOWN  CHARACTERISTICS  OF 
germanium  diodes  maoe  by  planar  techniques  and  by 

MESA  ETCHING,  It  IS  SHOWN  THAT  FOR  THE  PLANaR  TYPE 
THE  REVERSE  current  VqLTaGE  CHARACTERISTIC  WILL  BE 
SOFTER  THAN  THAT  OF  A  MESA  DIOC'E  FROM  THE  SAME 
MATERIAL  and  the  BREAKDOWN  VOLTAGE  will  BE  LOWER. 
BREAKDOWN  VOLTAGE  is  calculated  for  epitaxial 
germanium  and  silicon  structuf<es.  it  is  shown  that 

WHEN  THE  CONDUCTIVITY  Of  THE  SUBSTRATE  AND  THE 

diffused  layer  are  both  much  greater  than  that  of  The 
epitaxial  Layer,  then  for  thin  layers  the  breakdown 
voltage  depends  only  on  the  thickness  between  the 
diffused  junction  and  the  substrate,  fabrication 

TECHNIQUES  and  PROBLEMS  RELAYED  To  the  6-GC 
transistor  are  DISCUSSED,  (AUTHOR)  (U) 
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PRODUCTION  ENGINEERING  measure  on  silicon  alloy 
TRANSISTORS,  , ..  (U) 

DESCRIPTIVE  note:  QUARTERLY  REPT,  no.  3 «  l  JaN-31  mar 
63, 

MAR  63  '  2eP  -  JONES, R.  W.  ( 

CONTRACT:  pA36  039SCd6744 

UNCLASSIFIED  REPORT 


DESCRIPTORS;  («TnANSISTOkSi  PRODUCTION),  ( *MANUFaCTURI  N<» 

methods,  Transistors),  Resistance  (electrical),  silicon* 

RELIABILITY  (ELECTRONICS),  TIN,  ALLOYS,  FIXED  CONTACTS, 
SOLDERING,  chemical  MILLING,  FAILURE  (MECHANICS), 

QUALITY  CONTROL,  CRYSTAL  lattice  defects,  SOLDERING 

fluxes  to) 

IDENTIFIERS;  1963}  JET  ETCHING,  VIBRATORY  ETCHING, 
PASSIVATION  (SEMICONDUCTOR)  (U) 

EFFORTS  CONTINUED  ON  THE  IMPROVEMENT  OF  PRODUCTION 

techniques  to  increase  the  reliability  of  silicon 

TRANSISTORS,  FURTHER  CONTROL  OF  CHIP  DIMENSIONS  «U$ 

achieveu.  the  bulk  material  parameters  of 
RESITIVITy  and  DISLOCATION  density  were  studied. 
MeTaLLOGRaPHIC  ANALYSIS  of  ALLOYING  LEO  TO  FIRING 
JIG  REDESIGN,  the  effects  of  tin,  dislocation 
DENSITY,  AND  CHIP  THICKNESS  ON  ALLOYING  WERE 

determined,  an  improved  emitter  whisker  was 
INTRODUCED*  high  TEMPeRaTURE  SOlDER  was  introduced 
with  partial  flux  elimination,  a  new  approach  To 
MORE  EFFICIENT  etching  was  explored.  STEP-STRESS 
equipment  is  under  construction,  formal, failure 
MODE  ANALYSIS  Is  INITIATED.  OPERATION  standards, 
drawings,  and  quality  inspection  procedures  were 
ISSUED  aNu  WORK  ON  the  INSPECTION  and  quality  control 
plan  was  initaiateo.  (author)  tu> 
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general  Electric  co  irmo  s  c 

solid  e'-EcTKOLTrs  tantalum  foil  capacitor.  (U) 

DESCRIPTIVE  note:  jUaKTERL*  RESEarCH  and  development  rept  , 
1  JOLY2'/  SEP  63, 

SEP  *3  2';p  JENNY,  A.  L.  ! 

CONTRACT:  N0eSRfl938L 

PKOj:  SR0U80303 

Task:  9636 

UNCLASSIFIED  REPORT 


DESCRIPTORS;  <#TaNTALUm  CAPACITORS,  FOILS), 

ELECTROLYTES,  SOlIOS,  PHOSPHORIC  Ados,  CLEANING, 
MAnGanLSL  COMPOUNDS,'  OXIDES,  SEMICONDUCTORS, 
ELECTRODlPoSiTiOn,  A&Ing  (MATERIALS),  CATHODES,  CHEMICAL 
MILLING  (U> 

IDENTIFIERS;  1963,  ETCHING  <tfJ 

EXPERIMENTAL  WORK  HAS  ShO»N  THAT  UNDER  CERTAIN 
CONDITIONS  PERMANENT  DAMAGE  TO  T^t  ANODIC  OXIDE  CaN 
be  made  during  the  process  of  depositing  the 
MANGANESE  oxide,  FROM  The  VIEWPOINT  OF  THE  solid 
FOIL  TANTALUM  CaPACIToR,  THE  RESULTS  &U«SgST  THAT  A 

minimum  number  of  deposition  cycles  must  be  wed  with 

CAREFUL  CONTROL  OF  the  SOLUTION  CONCENVSfATIa^*  T HE 
BREAKDOWN  VOLTAGE  TESTS  CONFIRM  THAT  THE  ft  PL  C:F 
TANTALUM  FOIL,  IN  PARTICULAR,  THE  SURFACE  CONDITION, 

HAS  A  CONTROLLING  EFFECT  ON  SUBSEQUENT  KJfiH  VOL7ASE 
performance,  the  formation  conditions,  formation 
VOLTAGE,  nUMBl”  of  COaTS  OF  MANGANESE  dioxide*  aRea 
OF  DEPOSIT  and  TIME  at  DECOMPOSITION  TIMPeRaTHwE  A&s 

also  very  important  in  controlling  t«l  breakdown 
VOL ?  AGE »  F  OR  THE  <50  VOLT  SOUP  FOIL  CAPACITOR 
APPLICATION,  JT  is  SOMEWHAT  DISTURBING  to  note  THAT 
the  SiHAViO.R  OF  ThT  Ta^S/KmOR  INTERFACE 
A P P E A H ,>  ~ 0  L n \ N i, £  FOR  ThiCKNESS  GREATER  THAN  THE 
EfijUIVALfNT  UP  2u0  VOLTS  FORMAT  l  a**v  MOrtE  WORK  IS 
NECEsSANV  7U  DET6.RM  iN£  rv H E T h E R  POORER  PERFORMANCE 

AT  THE  HiGHiiR  YjLTAGES  ( S  DUE  To  SOME  BASIC  PHYSICAL 
PHENOMENA  Oh  TO  UNSUITABLE  TANTALUM  FOIL  AND 

processing  conditions  which  are  not  the  optimum, 

(AUTHOR)  <  U  ? 
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POLISHES  anO  ETCHES  FoR  TIN  TELlURIDE#  LEaO  SULFIoE, 
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MAY  63  27P  NORR.MARRlNER  K.  I 

REPT.  NO.  N0LTR-63-1S6 

unclassifjeo  report 


descriptors:  uchemzcal  milling,  crystals}, 
(•electrolytic  polishing,  crystals),  (*crvstals, 
precision  finishing),  selenides,  sulfides,  tellurides, 
lead  compounds,  tin  compounds,  etched  crystals, 

CASTINGS,  CrTSTAL  lattice  defects,  solutions,  reviews, 
selenium  alloys,  tellurium  alloys,  lead  alloys,  tin 

ALLOYS  (UJ 

IDENTIFIERS.*  1963,  ETCHES,  POLISHES  tU) 

a  review  is  given  of  chemical  and  electrolytic 
polishes  and  dislocation  etches  For  sntc, 

PBS,  PBSE,  AND  PBTE ,  COVERING  ThE  PERIOD 
FROM  1?U7  Ty  1962,  recipes,  CONDITIONS,  AND  RESULTS 
are  DESCRIBED,  SATISFACTORY  POLISHES  for  all 
compounds  except  pbs  and  etches  for  all  except 

SNTE  AKE  INCLUDED,  (AUTHOR)  (U> 
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unclassified  report 


DESCRIPTORS;  (•BERYLLIUM,  M£TAL  PLATES) ,  (*METAL  PLATES. 
CHEMICAL  MULING,  ,  MaTf.RIAL  REMOVAL  .TENSILE  PROPERTIES  # 
STRUCT UP  V ^PKnor  MECHANICS),  COMPRESS J VE  PROPERTIES, 

STrucJupJl  !K°PEkTi£S,»  ELASTICITY,  ShEaR  STRESSES, 
STRUCTURAL  PaRTS,  AEROSPACE  CRAFT 
IDENTIFIERS;  1963  jjjj 

This  ^CPOrT  CONCERNS  the  RESEARCH  and  DEVELOPMENT 

”}*  STRUCTURAL  PANEL  MADE  from  QMV 

beryllium  hot«Rolled  plate,  the  program  Was  a 
JOINT  EFF CRT  OF  THREE  COMPANIES,  THE  BRUSh 
SERYclIUM  COMPANY  MANUFACTURED  THE  BERYLLIUM 
PLA.e.  THE  UN1TED  STATES  CHEMICAL  MILLING 

S?2E?n,Ii°N-M,iLE0  THE  InTegRALlT  STIFFENED 
structukau  pAN£L  to  The  design  specification 
established  by  the  general  dynamics 

CORPORATION/  fort  worth,  GENERAL  DYNAMICS 

CORHoRaIIoN/FoRT  /.ORT h  conducted  the  final 

TEsTs  qn  ThE  finished  panel,  results  Of 

In  L  CONFIRM  the  ABILITY  Of  TODAYS  TECHNOLOGY 

;jAT‘SEACrOHT  STRUCTURAL  PANEL  MADE  FROM 
BERYLLIUM,  THE  MOST  CRITICAL  PROBLEM  ENCOUNTERED 

was  the  Variation  of  apparent  modulus  of  elasticity. 

STATIC  STrEngtH  WaS  FoUnD  T  Q  VArY  EXCESSIVE)  Y  WlTu 

surface  Finish.  uutHor,  l  1  H  (u) 
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OESCR  1 PTOKS ;  (*STAjNLEsS  STEEL.  CHEMICAL  mu,  iNfu 

FLUIDS)N°p1nf|HqMIqAL  H,LLIN6,,  (*CHEMICAL  MILLING. 
UA»N?si^PA2uhSn(STRUCTURAL,‘  MAtEr>AL  REMOVAL. 

7ciS«!XS;?*ei>* « T , V I T Y .  METALLOGRAPHY;  SOLUTIONS. 

ASK^ri^^1^’  321  STAINLESS  [I] 

WPRP  MAJKANTS  AND  THRES  ETCHANT  SOLUTIONS 

WERE  iVALUAIED  FOr  THE  PURPOSE  oP  PRODUCING  PRECISION 

Sl5iNhESS  STEEL  AN0  A^M‘NUM.  Tis  SCREE!5  0 

PRINT ! N o  MASKANTS  TESTED  »ERE  NELCO  SILK  SCREEN 

STOP-OFF  lACOUER  R-5018  AND  MEArER  sTOP- 

OFF  LACUU;.R,  TH£  PHOTOSENSITIVE  MASKANTS  TESTED 

Sr  ?^°U!<n°H0T0  !,ES,5r'  K00AK  *  W"™ 

resist,  and  <odak  photo  lacguer, 
combinations  ->f  the  different  photosensitive 

*LS0  TEsTED#  THE  321  starless  steel 
PS  «o «  2  .H1'*0  t,T2  SIEEL  ChE"-»'ll  etchants 

hm  !Jh  2°tT'"E  7|78"T4  ALUMINUM  PANELS  WERE 

milled  with  e i the i  hcl  solution  or  an  alkaline 

p-s  ps  20023-  tHe  JmSmh  Kn 

d^r^g  Jhp  T  ^tHIN,  A  SPEcIfieo  normality 

during  the  steEu  chem. milling,  the  cutting  rate 
the  etchant  SOLUTION  -/ARRIEd  DEPENDING  OnNhE 
HYDROGEN  I0N  COnCeNTRa  T I  ON ,  THESPRaYINGcONDITIOnS 
AND  the  HaSKANT  CONF  I  uURAT  I  ON .  THE  ONLY  SSi«Bl/ 

S;?S*:i,Ie,TW  °N  S,EEL  "<S  KODAK ResU? 

OVER  KODAK  METAl  ETCH  RESIST.  TriE  MEAKER 
AND  NELCO  MaSKAnTs  WERE  TESTED  F°R  CHEM-MlLLlNG 
ALUH.NUH.  BOTH  MASKANTS  WERE  SoT t2b £e  ?oS * NS 
THE  LARGER  slot  WIDTHS*  the  cutting  RATE  VAhIED 

?N  ETCHANT  SOLUTION  AnD  MASKANT 
CONF , GUK A  t  ION,  (AUTHOR)  (u) 
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PRODUCTION  ENGINEERING  measure  TO  IMPROVE  PRODUCTION 
techniques  and  to  insure  the  reliability  of  the  c*oo 
series  Meld  effect  transistors.  c u ) 

descriptive  note:  quarterly  hept.  no.  i,  i  uuLY-30  sep 

63,  — 
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UNCLASSIFIED  report 


DESCRIPTORS;  (•TRANSISTORS,  PRODUCTION),  SILICON, 

diffusion,  positioning  devices  (machinery),  bonding, 
ultrasonic  radiation,  chemical  milling,  oxidation, 
boron,  RELIABILITY  (ELECTRONICS) 

IDENTIFIERS;  U3„  FIELD  EFFECT  TRANSISTORS 


(U) 

«u) 


DIFFUSION  equipment 
was  studied  and 
Distance  VERSUS  TIME* 
DjOOE 

of  diffusion  condition* 


improvements  were  made  IN  The 
AND  TECHNIQUE.  HULK-DiFFUSlON 
graphs  pReSenteo  of  diffusion 
STUDIES  WgRE  also  made  of  the 
CHARACTERISTICS  AS  a  FUNCTION 
ULTRASONIC  BONDING  -  AN  ULTRASONIC  bonder  was 
purchased  and  installed,  preliminary  evaluation  of 
USB  DEVICES  WeRe  made,  masks  and  alignment 
systems  -  a  new  mask  alignment  system  was 
purchased  and  installed,  masks  were  ordered  for 
internal  SHORTING  of  the  device,  ETCHING  FIXTURE 
.  several  prototype  designs  were  fabricated  and 

EVALUATED,  (AUTHOR) 


(U) 
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unclassified  report 


descriptors:  (•GUIDED  MISSILE  ANTENNAS,  elec 

TRONIC  SCANNERS).  PHASE  MEASUREMENT,  POlaRIZA 
TION,  AUTOMATIC,  TRACKING,  ANTENNA  FeEDs, 

impedance  matching,  coaxial  cables,  antenna 
CONFIGURATIONS,  antenna  lobes,  SUPERhIGH  fre 
guency,  HELICAL  antennas,  spiral  ANTENNAS, 

PRINTED  CIRCUITS,  CHEMICAL  billing,  CAVITY 
RESUNATORS,  GRAIN,  PHASE  SHIFTERS,  AnTEnnA 
RADIATION  PATTERNS.  (U> 

identifiers:  1963,  logarithmic  spiral  antenna, 

BALUW.  (U> 

The  Development  of  electronically  Steerable, 
AUTOMATICALLY  SELF-DIRECTING,  MISSILE-BORNE  antennas 
is  DESCRIBED.  The  LITERATURE  WAS  SEARCHED  and  a 
preliminary  study  was  made  on  the  use  of  circularly 
Polarized  antennas  for  produc  ing  the  necessary  phase 

SHIFTS  REQUIRED  IN  THE  LOSING  OF  ANTENna  ARRAYS. 

HELICAL  ANTeNnAS  WERE  USED  FIRST  IN  TESTS  AROUND  5, 

OOO  Me  IN  AN  EFFORT  TO  DETERMINE  THe  PHASING 
CHARACTERISTICS  AND  FEASIBILITY  of  CIRCULARLY 
POLARIZED  ANTENnaS.  NEXT,  a  CAVITY-BACKED 
ARCHIMEDEAN  SPIRAL  AnTENNa  AND  BALUn  «ErE  DESIGNED 

and  fabricated  for  s.ooo  mc  operation,  a 
LOGARITHMIC  spiral  ANTENNA  was  also  DESIGNED  and 
FABRICATED  FOR  USE  in  THE  DEVELOPMENTAL  ANTENNA 
tests,  the  spiral  antennas  were  FABRICATED  from 
COPPER  CLAD  BOARD  by  PRINIEU  CIRCUIT  ETCHING 
TECHNIQUES.  Some  of  the  PROBLEMS  ENCOUNTERED 
DURINfc  LABORATORY  TESTS  WERE  BALUN  UNBALANCE, 

radiation  from  the  balun  and  the  detrimental  effects 
OF  the  reflected  WAvf  when  using  cavities* 

(AUTHOR)  (U) 
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ELECTROCHEMICAL  OEBURRJNG  Of  MOLYBDENUM,  ALUMINUM  and 
STAINLESS  STEEL.  (Uj 

oescriptive  note:  final  rept., 

mar  6H  SHP  AOOLf. JAMES  £•  t 

Rept.  no.  a*»7B 
Contract:  AF33  657  11215 

UNCLASSIFIED  report 


SHARP  EDGES  Left  AFTER  CHEMICAL  MILLING  aNd 
BLANKING  are  PRESENTLY  BEING  MECHANICALLY  REMOVED  AT 
HIGH  COST.  THE  SHARP  EDGES  rtOuLO  BE  AREAS  OF  HIGH 
CURRENT  DENSITY  IN  EL EC TR0CHEm I C AL  OPERATIONS  AND 
COULD  BE  EASlLT  REMOVED  In  LLECTROChEM J cA  L 
SOLUTIONS.  THE  CRITERIA  Of  a  GOOD  ELECTROCHEMICAL 
DiBURwING  SOLUTION  »f.RE  LEVELING  CHARACTERISTICS  aNo 

Removal  RaTf.  Various  solutions  were  evaluated  for 

BREAKING  SHaRP  ED6ES  ON  MOLYBDENUM,  AMONG  THEM  BEING 
2ba  By  WEIGHT  NItrIC  ACID,  N I TR I C-H yDROFLUOR I C  ACID 
SOLUTION  FOR  MILLING  MOLYBDENUM  AND  VARIATIONS  OF 
TURCO  105  STEEL  ETChaNT.  THESE  SOLUTIONS  WERE 
SUCCESSFUL  IN  A  LEVELING  ACTION  ON  SHARP  BURRS,  BUT 

would  not  round  the  side  edges,  a  combination  of 
nitric  acid  leveling  and  side  edge  burnishing 

PRODUCED  THE  MOST  PROMISING  RESULTS.  ALUMINUM  AND 
stainless  STEEL  DEBURRING  WAS  evaluated  IN 
proprietary  solutions,  with  6ood  results  obtained  in 
polishing  and  breaking  of  sharp  edges,  (author) 


(U) 
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UNCLASSIFIED  REPORT 


DESCRIPTORS;  UNIOBIUm  ALLOYS,  MECHANICAL  PROPERTIES), 
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PROPERTIES,  chemical  MILLING,  TENSILE  PROPERTIES, 
ZIRCONIUM  ALLOyS,  EXPfRIMEntAL  DATA,  MET ALLOGRAPH Y  (U) 

identifiers:  i?6h,  cb.szr  niobium  alloy  juj 

MECHANICAL  PROPERTIES  AND  SURFACE  CONDITION  OF  CHEMICALLY 
MILLED  SPECIMENS  OF  CR-5ZR  NIOBIUM  ALLOY. 
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unclassified  report 


descriptors:  (•modules  (electronic),  manufacturing 

METHODS)..  (•MANUFACTURING  METHODS.  MODULES 
(ELECTRONIC)  )  .  (•SWITCHING  CIRCUITS,  MODULES 
(ELECTRONIC) J ,  AMPLIFIERS,  POWER,  ENCAPSULATION, 

transistors,  production.  Resistors,  capacitors,  welding* 
chemical  hilling,  miniature  electronic  equipment, 
packaged  circuits,  Tables,  electrical  properties, 
performance  (Engineering),  diodes  (semiconductor), 
electric  terminals,  soldering,  wiring  diagrams,  printed 
circuits,  temPfRature,  configuration,  Reliability 
(ELECTRONICS)  (yi 

identifiers:  mi  (U, 

HIGH  POWER  AMPLIFIER  para-plate  MODULES 
WERE  BUILT  aNq  FUNCTIONALLY  TESTED.  A  FE« 

prototype  modules  using  weld  pack  and  chEM. 

Mill  TECHNIQUES  WE«E  CONSTRUCTED.  SoME  pROToTvPE 
PARA-PLATE  L0w  POWER  FLIP  FLOPS  W£R£  ASSEMBLED 
BUT  NOT  EVALUATED.  SEVERAL  OTHER  VERSIONS  OF  THE 

low  power  flip  flop  *eRE  investigated,  this  report 
describes  The  design  work  and  includes  illustrations 
and  Tables  plus  preliminary  test  results,  layout 

ARTWORK,  drawings,  ENCAPSULATION  TECHNIQUES, 

CONCLUSIONS  and  RECOMMENDATIONS,  (AUTHOR)  (U) 
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descriptors: 

manufacturing 

M I  CROM  j  N  I  A  TUf? 
M  ]  CROM | N I  A  TUr 

Vapor  plating 
PRINTED  CIRCU 
COPPER,  CHROm 
IDENT.IFIERS: 
FILMS 


< •MICROMINIATURIZATION  (ELECTRONICS). 
METHODS!,  <«FIXED  RESISTORS, 

I Z A  T I  ON  (ELECTRONICS)),  <*fiXEq  CAPACITORS, 
I  7 AT  I  ON  (ELECTRONICS)),  PHOTO  ENGRAVING, 

.  VACUUM. APPARATUS,  EN V j ROnmENTaL  TESTS ! 
ITS,  MODULES  (ELECTRONIC),  METAL  COATINGS. 
IUM,  CHEMICAL  MILLING,  mETal  PlLMS  (U) 

I96R,  DOUBLE-ETCH  process,  multilayered 

(U) 

AN  APPROACH  To  LO»~COST  RESISTOR  ANq  CaPACiTOR 

elements  utilizing  The  microelement  Wafer  concept  and 
The  DqUBLE-ETcH  PROCESS  Is  under  INVESTIGATION. 
multi-layered  films  «ere  placed  on  ceramic 
SUBSTRATES  BY  VACUMM  and  ELECTROLESS  DEPOSITION 
techniques  to  form  microelement  wafers,  the  multi¬ 
layered  FILMS  ARE  CONVERTED  TO  RESISTOR  CAPACITOR 
elements  BY  subtractive  methods,  utilizing  CAPACIT0R 
xerographic  stenciling  and  selective  etching,  data 

COVERING  T.C.R.,  TEMPERATURE  CYCLING,  LOaD  LIFE 

stability  and  yield  for  Resistor  elements  is 
presented,  the  capacitor  and  micromodule  assembly 

PROGRAMS  are  OUTLINED.  (AUTHOR)  ASSEMBLY 
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NAVAL  AIR  ENSlNEEK.IUG  CENTER  PHILADELPHIA  PA  AERONAUTICAL 

materials  lab 

study  OF  SIZE  EFFECT  IN  FINE  BERYLLIUM  wlR£  PHASE  1 1 > 

(U) 


MAR  6H  2P  SOLTIS, PAUL  J 

REPT.  NO.  NAEC-AML-1909 

UNCLASSIFIED  REPORT 
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DESCRIPTORS:  (*BERYLLIUM,  WIRE),  (*MeTALLIC  TEXTILES, 

BERYLLIUM),  FIBERS,  TENSILE  PROPERTIES,  CHEMICAL 
MILLING,  TEST  EQUIPMENT!  HARDNESS*  GrAIn  STRUCTURES 
(METALLURGY).  PHCTOM I  pRO'iR  APHY  ,  FRACTURE  (MECHANICS), 
DUCTILITY,  SCALE  <U> 

The  0.Q0R6-IN.  DIAMETER,  AS-DRAWN,  fiERYLL IUM  WIRE 
CAN  BE  CHEMICaL-MILIED  TO  SIZES  NEAR  D.OOlOIN. 
dumeteR  which  show  dimensional  uniformity  and  GOOD 
surface  QUALITY,  A  CONTINUOUS  TREND  TOwaRO  HIGHER 
STRENGTH  with  DECREASING  DIAMETER  Of  the  *ire  was 
NOTED.  ANO  IT  APPEAR*!  POSSIBLE  THAT  ULTRAFiNE  WIRE 
WITH  STRENGTH  APPROACHING  THE  2UO,DqO  PSI  level  can 
BE  PRODUCED  WITH  CONSISTENCY.  A  GOOD  DEGREE  OF 
ductility  AaS  NOTED  IN  wire  chemical-milled  below 

0.0U2&-JN.  DIAMETER  aS  EVjDtNT  IN  NECKING  Of 
SPECIMENS!  ALTHOUGH,  THIS  DUCTILITY  DID  NOT  APPEAR  IN 
TENSIlE  elongation  values,  fract/re  strengths  IN 
WIRE  SHOWING  DUCTILE  fractures  reached  VALUES  near 
220*000  PSI.  (AUTHOR)  IU> 
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cu) 


<*PACKAGING,  INTEGRATED  CIRCUITS!. 
I*INTEGR-ATE0  CIRCUITS,  PACKAGING),  CIRCUIT 

irj£Io02NECTl0NS’  MET.aL  PILMS,  CHEMICAL  MILLING, 
ELECTRoPLATlG,  PRODUCTION,  MANUFACTURING  METHODS, 

silicon,  aluminum  ' 


(U) 


the  schedule  for  making  t«e  first  seal  of  the  metal 
leads  to  the  package  substrate  is  complete.  Iy  a 

PROCESS  of  ELECTROPLATING  AND  ETCHING  MgTAL  FILM 
INTERCONNECTIONS  HA'VF  been  laid  down,  but  many 
PROBLEMS  REMAIN  IN  T-.jS  AREA,  A  FEW  CIRCUITS  WERE 

°N  ™IS  3ursTKATE:  AND  WHERE  ALL  PREVIOUS 
c??f  SATISFACTORY,  ELECTRICAL  CONTINUITY  HAS 
SEEN  ESTABLISHED. ■ (AUTHOR)  *  , 
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DESCRIPTORS;  {•SEMICONDUCTING  FILMS,  INFRARED  IMAGES), 

{•infrareo  images,  semiconoucting  films),  epitaxial 
growth,  thickness,  gall*Um  alloys,  arsenic  alloys, 
germanium,  electrical  properties,  chemical  milling, 

OlFFOSiON,  PROCESSING.  FlXfcD  CONTACTS,  RESISTANCE 
{ELECTRICAL).  PHOSPHORUS  ALLOYS,  MET aL  COATinGS,  GOLD, 
SILVER,  -NICKEL,  DIODES  {SEMICONDUCTOR)  (U) 

identifiers:-  image  converters,  etching,  thick 

FILMS  IU> 


efforts  were  continued  on-  a  program  to  conduct 

FUNDAMENTAL  STUDIES  OF  NEW  APPROACHES  To  IMAGE 

convers’on.  the  emphasis  has  bep.n  upon  evaluation 
OF  A  CONCEPT  of  A  SOHO  STATE  THlN  FILM  IMAGE 
CONVERTER'  ITFIC  )  .  INVESTIGATIONS  OF  the 
EPITAXIAL'  GROWTH  of  N-GAAS  ON  P-GE  have  made  it 
POSSIBLE  TO  PREPARE  200  MICRON  THICK  LAYERS  OF 
SINGLE  CRYSTAL  GAAS  ON  GE.  AN  EVALUATION  Op 

the  electrical  properties  of  samples  etched  to  a  mesa 
Configuration,  together  with  chemical  staining 
STUDIES  OF  angle  lapped  5 aMPLES  ,  REVEAL  that  an  n- 
G£  LAVER  15  FORMED  BETWEEN  THE  N-GAaS  AND  P- 
GE  REGIONS  DURING  THE  INITIAL  STAGES  OF  GROWTH. 

the  most  probable  donoR  is  as,  diffused  prom  the 

VAPOR  INTO  the  METHODS  FOR  PREPARING 

STRONG,  Ohm  J  C ,  LOW  RESISTANCE  CONTACTS  TO  n-gaas, 
P-GAAS,  N-GaP,  and  P-GAP  HAVE  BEEN 

devised  utilizing  ultrasonic  soldering,  the  best 

TECHNIQUES  aRE  SUMMARIZED,  {AUTHOR)  (U) 
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DESCRIPTIVE  note:  TECHNICAL  memo.. 
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unclassified  report 


DESCRIPTORS!  UINtEGRaTEU  CIRCUITS,  PACKAGING), 
(♦PRINTED  CIRCUITS.  PACKAGING;,  PROCESSING. 
MANUFACTURING  methods.  TEMPLATES,  CHEMICAL 
MILLING,  GLASS  TexTILfS,  EPOXY  PLASTICS,  laminated 
PLASTICS,  bonding,  DIELECTRICS, 

MODULEs(ELECTRONIC) ,  AELDlNG  ( 

Identifiers;  mjnistick  process,  substrates  < 

THE  MINISTICK  PROCESS  FOR  FABRICATING  FlAT-pacK 
type  MULTILAYER  CIRCUITRY  BOARDS  HAS  BEEN  DEVELOPED 
BECAUSE  OF  the  NEED  FOR  SPACE  ClRCUiTRy  THaT  MEETS 
EASE  OF  DESIGN  AND  MANUFACTURE  REQUIREMENTS, 

STARTING  >Y  I TH  A  CIRCUIT  DESIGN  IN  ThE  FORM  OF  A 
LOGIC  DIAGRAM,  THE  DESIGN  PHASE  PROGRESSES  TO  THE 

final  artwork  template.  This  template,  photo 
reduced,  is  the  basic  tool  in  the  fabrication  of  the 
assembly  frames,  the  circuit  of  each  Layer  of  an 
assembly  frame  is  produced  by  chemically  milling 

SUBSTRATES  which  H  A  V  f  been  SENSITIZED  WITH  the 
desired  circuit  by  use  of  the  final  aRtworh  template, 
these  substrates  aRe  made  by  laminating  *n  ePoxv 
glass  cloth  dielectric  material  to  a  kovaR  sheet, 
INDIVIDUAL  CIRCUIT  LAYERS  are  then  COMBINED  to  form 
an  assembly  frame,  and  integrated  circuit  mooules 
are  welded  to  the  Frame  To  complete  the  circuitry, 
when  more  than  one  assembly  frame  is  Required  to 
complete  the  circuitry,  the  frames  are  electrically 
CONNECTED  by  means  of  a  mother  BOARD.  ALTHOUGH 
multilayer  circuit  boards  are  used  in  thjs  procedure, 
no  interlayer  connections  are  requireo,  (Author) 
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DESCRIPTORS;  (..BERYLLIUM  ALLOYS,  •MACHINING), 

(•beryllium,  machining),  toxicity,  crystal 
LATTICE  DEFF.cTs.  TV.  I NM  I NG  (  CRYSTALLOGRAPHY  >  • 
FRacTUrE(MECHANICS) ,  CHEMICAL  MILLING. 
material  removal,  tensile  properties,  hardness, 
carbides.  MECHANICAL  PROPERTIES, 

MICROSTRUCTUrE  t  u ) 

this  REPORT  CONTAINS  EVALUATED  MACHINING 
II.,*ORmaT  ION  FOR  BERYLLIUM  WhlCH  HAS  BEEN  EXTRACTED 
FROM  MANY  SOURCES.  MaCHINiNG  DATA  ARE  TABULATED 

anu  presented  in  chart  form  for  The  following 
PROCESSES;  TURNING.  MILLING,  DRILLING,  BAND  SAVING, 
GRINDING,  .BORING,  TRpPANNjNG,  REAMING,  ROUTING, 

Tapping,  ELECTRICAL  oiSCHaRGE  MACHINING, 

ELECTROCHEMICAL  MAChTNlNG,  AND  CHEMICAL  MACHINING, 
also  INCLUDED  IS  A  GENERAL  COMMENT  SECTION  DEALING 
WITH  THE  PROBLEMS  ASSOCIATED  WITH  B£RYLlIUM 

machining,  such  as  tanning,  microcracking,  toxicity, 

CHIPOuT  AND  SPAclINS.  AND  CUTTING  FlUIOS* 

(AUTHOR)  (U) 
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DESCRIPTIVE  note:  wUarTERLY  REPT.  NO,  R,  29  FEB-28  hay 

4R. 

MAY  6H  32P  BURLINGAME, B.  G,  I 

CONTRACTS  DA36  OJ9AMcoH7SE 

UNCLASSIFIED  REPORT 


descriptors:  (•electronic  switches,  semiconductor 

DEVICES)  i  (•SEMICONDUCTOR  DEVICES,  MANUFACTURING 

methods)»  bonding,  ultrasonic  radiation,  electric 
terminals,  design,  Packaging,  diodes  (semiconductors), 

DISKS,  CHEMICAL  MILLING.  EPITAXIAL  GROWTH?  DIFFUSION, 

metal  coatings,  alloys,  electrical  properties,  vapor 
PLATING,  gold,  boron,  ALUMINUM,  phosphorus,  test 
•  EQUIPMENT  (ELECTRONICS)  (U) 

A  PILOT  PRODUCTION  FACILITY  CAPABLE  OF  PRODUCING 
HIGH  SPEED  SEMICONDUCTOR  SWITCHES  In  ACCORDANCE  WITH 
signal  CORPS  TECHNICAL  SPECIFICATIONS  IS 
CONSIDERED,  The  MAJOR  PROaLEM  AREAS  To  b£  overcome 
in  order  rc  achieve  the  purpose  of  this  program  are 

FORWARD  BREAKOVER  VOLTAGE  AND  CURRENT  ON  THE  TWO- 

terminal  oevIce,  forward  blocking  current  on  the 
three-terminal  device,  and  switching  speeds,  current 

CARRYING  CAPABILITIES,  FORWARD  ANODE  VOLTAGE,  awo 
rate  of  forward  voltage  Rise  on  both  devices,  work 

PERFORMED  FuRING  the  PERIOD  29  FEBRUARY  19*h 

Through  28  may  196**  is  covered,  package  designs 
FOR  Both  devices  are  DISCUSSED,  and  PROGRESS  hade  on 
ASSEMBLY  METHODS,  gold  diffusion,  EPITAXIAL,  alloy, 
and  MoaT»ETcH!NG  PROCEDURES  is  reported, 

(AUTHOR)  { U  l 
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UNCLASSIFIED  report 

Supplementary  moTej  see  also  ad-60i  m59, 

descriptors:  (*sqlaR  cells,  films),  <*cadmium  compounds* 
SULFIDES) »  ENERGY  CONVERSION,  BATTERIES  aND  COMPONENTS, 
ELECTROPLATING,  VAPOR  pLATlNG,  DEGRADATION,  CHEMICAL 
hilling*  copper  compounds,  chlorides,  silicon  compounds* 

MONOXIDES,  SURFACE  PROPERTIES,  EFFECTIVENESS  (U) 

identifiers:  Thin  films  {m> 

The  DEGRADATION  of  electroplated  CELLS  has  been 
closely  observed  and  it  has  been  found  that  recovery 

can  BF  ACCOMPLISHED  UNDER  PROPER  CONDITIONS, 

CHEMICAL  MILLING  of  the  substrate  IS  An  EXCELLENT 
Method  for  producing  high  power  to  weight  Ratio 
cells.  FABRICATION  op  the  ONE-HALF  and  ONE  SQUARE 
FOOT  MECHANICAL  SAMPLE  ARRAYS  INDICATE  IMPROVED  TOTAL 
AREA  UTILIZATION  FACTORS,  PHOTOVOLTAIC  CELLS  AND 
DIODES  HAVE  BEEN  PREPARED  BY  FIRST  DEPOSITING  a  THIN 
film  OF  CUCL  ON  COS,  THE  cucl  WAS 
SUbSEuUENTLY  CONVERTFD  to  CU9.5S5  By  MEANS  OF 
H2S ,  OPTICAL  STUDIES  ON  ELECTROPLATED  AND 

chlmiplated  barriers  have  served  to  confirm  the 
presence  of  CU2S  ALONE  OR  MIXED  WiTh  CUS* 

THIN  LAYERS  OF  SJO  HAVE  BEEN  UTILIZED  AS  A 

water  vapor  barrier  to  significantly  decrease 

DEGRADATION  of  cells,  ADDITIONAL  THEORETICAL  work 
has  been  performed  om  a  heterojunct jon  model  of  the 
cell  OPERATION.  (AUTHOR)  (U) 
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DESCRIPTORS:  (•TRANSISTORS,  RELIABILITY  (ELECTRONICS)!, 

PROCESSING,  DISKS,  SILICON,  CLEANING,  ABUSIVE  BLASTING  t 
SOLDERING,  CHEMICAL  MILLING,  encapsulation,  WELDING, 

hermetic  seals,  tests,  controlled  atmospheres, 

PERFORMANCE  (ENGINEERING),  NICKEL,  PeLLetS  (U) 


the  Report  describes  the  processing  developments  in 
wafer  cleaning,  mesa  delineation,  scribing  of  water, 
pellet  TO  NICKEL-PLATED  HEADER  SOLDERING,  nickel- 
PLaTEd  CLIP  To  PELLET  SOLDERING,  final  etch  of 
SOLDERED  UNIT,  final  test  and  ENCAPSULATION  of  etcheo 
UNITS,  AND  «.ElD  and  HERMETIC  SEAL  T£STs  FOr  THE 
TRANSISTOR  type  2  N  2  Q  3  R  •  (AUTHOR)  (U> 
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descriptive  note:  quarterly  rept.  no,  r,  i  apr-3q  jun 
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unclassified  report 

supplementary  note:  legibility  Of  this  document  IS  IN  PART 
unsatisfactory,  reproduction  has  been  mAde  from  best 

AVAILABLE  Copy.  SEE  also  Ad-601  S33. 

descriptors:  (^transistors,  manufacturing  methods), 

(•RELIABILITY  (ELECTRONICS),  TRANSISTORS),  BONDING, 

dies*  chemical  milling,  vacuum  furnaces,  controlled 

ATMOSPHERES,  ENCAPSULATION,  INDUSTRIAL  EQUIPMENT  (U) 

ultrasonic  bonding  h*s  been  discarded  in  preference 
TO  A  NEW-METALLIZaTicN  ball-bonding  TECHNIQUE,  all 
PRO  DUCTION  FeTS  aRe  being  DIE-TO-HeaDer  bonded 
USING  A  HEAVY  Gold  PLATE  ON  DICE  AND  HEADERS,  A 
SLIGHT  MODIFICATION  HAS  BEEN  MADE  IN  THE  Mask  DESIGN 
TO  FACILITATE  BONDING.  MESA  ETCHING  FIXTURES  AND 
SLICE  PREPARATION  FIXTURES  aR£  COMPLETE  AND  ARE  IN 

use  in  the  production  process,  various  experiments 
have  been  run  utilizing  various  dew  point  ambients, 
COATING  agents,  and  baKEOUTS.  as  A  RESULT, 

PRODUCTION  UNITS  ARE  BEING  VACUUM  BaKED  AT  200C* 

and  packaged  in  a  dry  nitrogen  atmosphere  of  -woe. 
deiy  point  or  better,  life  test  racks  are  being 
CONSTRUCTED,  a  Manual  OF  Q.c.  PROCEoUReS  Has 
BEEN  PREPARED.  (AUTHOR)  (U) 
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Manual  and  repair  welding  of  chemically  milled  20-r- 
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supplementary  note:  legibility  of  this  document  is  in 
unsatisfactory,  reproduction  had  been  made  from  best 
available  copy , 


PART 


descriptors:  ualuminum  alloys,  aeldingj,  Uwelding, 
aluminum  ALLOYS),  sheets,  CHEMICAL  MILLING,  welds, 
Tensile  properties,  Hardness,  PANELS  ISTrUCTURAL). 
MAINTENANCE  M 

Identifiers;  aluminum  alloy  2Qib-T6 


(U> 

(U) 


A  2  INCH  WlDl:  LaNO  O.lOu  IN.  THICK,  WILL  PULLY 

Retain  the  .veld  heat-appected  zone  qf  repaired  welds 

(based  on  hardness  data)#  parent  metal 

properties. aHe  only  slightly  afflcted  by  WELD  heat  ON 

REPAIRS  of  1,5  inch  lands.  VALUES  Of  59,o0d  psl 
CAN  BF  EXPECTED  with  90  PERCENT  CONFIDENCE  FOR 
repaired  i.5  inch  Lands#  if  9s  and  99  percent 
CONHoENcE  IS  REQUIRED,  EXPECTED  VALUES  for  REPAIRED 
J.b  Inch  LANDS  are  &7.C-00  and  S5,R0q  Psi.  if  land 
widths  of  I.A25  INCHES  AND  ABOVE  aRe  USED,  PARENT 
METAL  STRENGTH  CAN  BE  EXPECTED  FOR  MANUAL  WELOS 
followed  by  repair  wflds.  (U} 
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unclassified  report 

supplementary  note:  legibility  of  this  document  is  in  part 
unsatisfactory,  reproduction  has  been  made  from  best 
available  copy. 

descriptors:  (•microminiaturization  (Electronics) , 
failure  (Mechanics)),  (^failure  (Mechanics), 

MICROMINIATURIZATION  (ELECTRONICS)),  DIODES 
(♦SEMICONDUCTOR),  DISKS,  TRANSISTOR  AMPLIFIERS,  SILICON 
CbMPOUiviDS,  OXIDES,  SURFACE  PROPERTIES.  ELECTRICAL 

properties,  chemical  milling,  stresses,  electrical 
conductance,  electronic  equipment,  reliability 

(ELECTRONICS).  SILICON  (U) 

INVESTIGATIONS  WERE  PERFORMED  on  three  types  of 
MICROELECTRONIC  DEVICES:  MULTIPLE  DIODE  WAFERS, 

INVERSION  LaYeR  DIODE  AMPLIFIERS.  AND  VERSATILE 
LINEAR  AMPLIFIERS.  TWO  FAILURE  MECHANISMS  WERE 
IDENTIFIED  and  studied  in  detail:  UNSUSPECTED 
diffusion  barriers  from  photoetch  procedures,  and 

VARIATIONS  IN  PASSIVATION  LAYER  PROPERTIES,  THE 

relationship  to  these,  of  current  amplification 

( BE  T  A  > .  OR  REVERSE  VOLTAGE  BREAKDOWN,  OF  LEAKAGE, 

and  other  quantities  was  examined,  each  step  in 

MICROFLECTRONIC  DEVICE  FABRICATION  was  INVESTIGATED 
for  its  contribution  to  failure  mechanisms,  a 
PARTIALLY  CONDUCTING  region  in  the  PASSIVATING  oxide 
was  Identified  and  studied,  3oo  »ioo  a  from  the 
silicon,  this  contributes  to  the  leakage  In 
MICROELECTRONIC  DEVICES  USUALLY  attributed  ENTIRELY 
To  CHANNELS  IN  THE  SILICON.  (AUTHOR)  (U) 
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DESCRIPTORS:  ( *T I  TAN  I UM  ALLOYS  ,  AIRFRAMES).  (»AlRFRAMES, 

costs),  i »alum i num  alloys,  aiRframeS),  material  forming, 
SHEETS,  MACHINING,  WELDING,  CHEMICAL  milling,  forging, 
heat  Treatment,  supersonic  planes,  transport  planes  iu) 

by  process,  The  cost  ratios  for  fabricating 

T 1 T AN i UM  and  ALUMINUM  ARE  ABOUT  AS  FOLLOWS;  SHEET 
FORMING  l.S-2  TO  1,  MACHINING  1.5-2  TO  j, 

welding  .a-?  to  i,  chemical  milling  3-r  to  i, 

ASSEMBLING  1,1  TO  1,  FORGING  I.S-2,3  Tq  1,  heat 
TREATING  l.s-s  TO  1,  THE  CURRENT  COsT  ESTIMATES 
made  bY  The  EXPERIENCED  TITANIUM  FABRICATORS 
represent  Realistic  minimum  cost  ratios  for  the  next 
2  OR  3  years.  They  are  ratios  WHICH  THe  less 
EXPERIENCED  FABRICATORS  SHOULD  BE  ABLE  TO  APPROACH  IN 

actual  production*  The  experienced  fabricators 

COULD  PROBABLY  NOT  IMPROVE  ON  THEM  gREaH  y  IN  THE 
NEXT  YEAR  or  TWO.  The  ABOVE  COST  RATIOS  aP?lY  ONLY 
To  SPECIFIC  FABRICATION  OPERATIONS  (SUCH  As 
FORMING,  MACHINING,  A'ELO  I NG ,  ETC.).  THESE 
OPERATIONS  ACCOUNT  for  ONLY  a  FRACTION  OF  THE  TOTAL 
COST  OF  MANUFACTURING  AN  AIRCRAFT.  mOST  OF  THE 
MANUFACTURING  COSTS  not  COVERED  by  these  operations 
WOULD  BE  largely  unaffected  by  the  choke  Of  airframe 
material. 
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descriptors:  (•metallic  crtstals,  crystal  structure), 

(•crystal  STRUCTURE,  METALLIC  CRYSTALS) (  CRYSTAL 
SUBSTRUCTURE.  CRYSTAL  LATTICE  DEFECTS,  CRYSTALS,  ZINC, 

impurities,  cadmjum,  chemical  milling,  photomicrography, 

CRYSTALLOGRAPHY  (Ul 

The  three  dimensional  aspects  of  dislocation 
SUBSTRUCTURES  were  STUDIED  IN  CADMIUM  DOPED  zinc 
CRYSTALS.  tiRo«N  FROM  THE  MELT,  PRECIPITATES 

delineating  the  dis  locations  were  revealed  by 
etching  a  surface  closely  parallel  to  the  slip  plane, 

USING  a  TECHNIQUE  Op  CONTINUOUS  ETCHINq  aNq 
CInEPhOTOMIcRoGRAPHY ,  THE  COURSE  OF  TH£  DISLOCATIONS 
was  followed  through  the  crystal*  tangles  of 
dislocations  were  Observed  in  deformed  crystals* 
after  annealing  a  Rearrangement  of  dislocations 
into  low-angle  and  hexagonal  networks  was  evidenced, 
closed  LOOPS  and  SPIRAL  DISLOCATIONS  were  found  to 
BE  ASSOCIATED  with  LARGE  INCLUSIONS,  A  MECHANISM 
FOR  The  MULTIPLICATION  UF  DISLOCATIONS  aT  inclusions 
WAS  PkOPOSED.  DISLOCATION  reactions  ACCOUNTING  for 

the  observed  substructures  have  been  proposed. 


(AUTHOR) 
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descriptors:  (•transistors,  manufacturing  methods), 

(•MICRoWAVE  EQUIPMENT,  TRANSISTORS),  (*GERManIUM. 
TRANSISTORS),  gain,  noise  (RADIO)*  VaPOR  PLATING* 
silicon  compounds,  dioxides,  Packaging,  encapsulation, 

INDUCTANCE,  GALLIUM,  IMPURITIES,  VACUUM  APPARATUS, 
CHEMICAL  MILLING,  DIFFUSION,  arsenic,  gold,  reliability 
(ELECTRONICS)  (u) 


the  Process  flo*  uSeo  in  fabricating  tHe  l„70 
planar  epitaxial  germanium  dIffused-base  transistor 
is  described,  the  initial  intrinsic  f  sub  t  of 
planar  devices,  approximately  uoq  MC  compared  to 

2050  MC  FOR  A  M£Sa  OfVICE  OF  COMPARABLE  DESIGN  USING 

similar  fabrication  techniques,  was  increased  to 

EQUAL  THAT  OF  THE  MESA  BY  OPTIMIZING  THE  COMPOSITION 
OF  THe  EMITTER  MATERIAL.  THE  L-7S  PLANAR  DEVICES 
FABRICATED  EXHIBIT  MINIMUM  NOjSfc  FIGURE  AT  1,0 
GgGC  OF  9,5  TO  5.5  OP  AT  APPROXIMATELY  1,5  MA  OF 
EMITTER  CURRENT  WHILE  PEAK  F  SUB  T  OCCURS  AT 
APPROXIMATELY  5.0  Ma,  A  MODIFICATION  Of  the  L-78 
PATTERN,  DESIGNATED  1-78A,  VIA  EMITTER  AREA 
REDUCTION  FROM  0.76  MIL  SQUARED  To  0.27  MIL  SQUARED 
MANIFESTED  ITSELF  BY  A  SHIFT  IN  PEAK  F  SUB  T  TOWARD 
LOWER  VALUES  OF  EMITTER  CURRENT.  THg  PURPOSE  OF 
This  MODIFICATION  IS  TO  BRING  iNTO  REGISTRY  THE  E 
peak  gain  of  the  device  and  minimum  noise  figure  at 
one  particular  bias  ievel,  the  materials  Used  for 

The  BflSE  stripes  OF  THE  PLANAR  UNIT  WERE  OPTIMIZED 
PROVIDE  GOOD  OHMIC  CONTACT  TO  GERMANIUM,  ADHERENCE 

of  expanded  contacts  to  the  active  region  of  the 
device,  the  emitter  and  base  stripes,  was  improved 

EMPLOYING  a  CHEMICAL  ETCH  COMPRISED  OF  INORGANIC 
CONSTITUENTS*  AN  EXCELLENT  TECHNIQUE  FOR  UNIFORMLY 
DEPOSITING  SILICON  DIOXIDE  ONTO  GERMANIUM  WAS 
OBTAINED.  "  , 
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DESCRIPTORS;  ( *Tr aNS I «TORS ,  MANUFACTURING  METHODS), 

(•RELIABILITY  (ELECTRONICS),  TRANS  I StORS  )  ,  S I L I  CON , 
PROCESSING,  bORON,  PHOSPHOROUS,  DIFFUSION,  CHEMICAL 
KILLING.  ETCHED  CRYSTALS.  BONDING.  TESTS,  DaTA 
PROCESSING  SYSTEMS.  PACKAGING,  QUALITY  CONTROL  <U) 

Identifiers;  c60q  transistors,  pert  < u » 

THE  PURPOSE  OF  THIS  PROGRAM  IS  TO  IMPROVE  THE 

reliability  Of  the  caoo  series  field  effect 
transistors  by  specific  Improvements  of  manufacturing 

TECHNIQUES,  THE  BASIC  PROGRAM  HAS  BEEN  OUTLINED  IN 
A  PERT  PLAN  WHICH  IS  BEING  USED  AS  A  REFERENCE* 

IN  AN  EFFORT  TO  ACHIEVE  The  FAILURE  RATE  °BJECTIVE» 

The  FOLLOWING  PROCESSES  are  to  be  IMPROVED;  (1) 
OXIDATION  Of  SLICES!  (2)  BORON  DIFFUSION  Op 
SLICES?  ( 3 )  MASK  ALIGNMENT!  ( S )  ETCHING 
OF  SLICES!  (5)  D I E-TO-HE ADER  BONDING!  (*) 

WIRE  BONDING!  (7)  PACKAGING.  (AUTHOR) 

(U) 
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DESCRIPTORS:  (*ELECTroEROSiVE  MACHINjNS,  METalS; » 

(  *CHEM I  CAL  MILLING.  MFTALS),  (*ELECTR0LYTIC  POLISHING. 
METALS),  MECHANICAL  PROPERTIES,  HYDROGEN  EMflR J TTLEM&NT , 
steel,  BERYLLIUM,  NICKEL  ALLOYS,  COBaLT  aUOYS, 
REFRACTORY  METALS,  REFRACTORY  METAL  A^LOyS.  TITANIUM 
ALLOYS.  SURFACE  PROPERTIES,  OXIDATION  (U) 

This  REPORT  ASSEMBLES  AND  CORRELATES  INFORMATION  ON 
The  EFFECTS  of  ELECTROCHEMICAL  METAL-REMOVaL  (ECMR) 
PROCESSES  ON  MECHANICAL  PROPERTIES,  OF  SPECIAL 
INTLRFST  ANo  CONCERN  ARE  THE  EFFECTS  OF  ECMR  ON 

fatigue  strength.  tmf  report  covers  four 

ELECTROCHEMICAL  METal-REMOVaL  PROCESSES: 

ELLCTROCHEM.ICAL  MACHINING  (ECMJ,  ELECTROLYTIC 
GRINDING  (EG  I •  ELECTROCHEMICAL  MILLING,  AND 
ELECTROPOLISHING.  GENERAL  CHARACTERISTICS  AND 
APPLICATIONS  OF  THE  FOUR  METHOOS  ARe  PRESENTED  AND 
DISCUSSED,'  SPECIAL  EMPHASIS  IS  PLACED  ON  Ecm.  THE 
ECMR  PROCESSES  ARE  ESPECIALLY  USEFUL  IN  SHAPING 
HIGM-sTRENGTH  AND  DIFFICULT-To-MACHINE  mETaLS  AND 
ALLOYS,  AS  WELL  AS  IN  SHAPING  PARTS  WljH  UNUSUAL, 
COMPLEX,  OR  FRAGILE  CHARACTERISTICS.  (AUTHOR)  (U) 
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DESCRIPTORS;  UPYROLlTlC  GRAPHITE.  MICROSTRUCTURE)  .  ION 
BOMBARDMENT,  argon.  MERCURY,  CHEMICAL  MILLING, 
ELECTROLYTIC  POLISHING  (UJ 

ETCHING  OF  pTROLYTIC  GRAPHITE  BY  both  ARGON  ION 
BOMbARDMENT  AND  MERCURY  ION  BOMBARDMENT  iS  DESCRIBED. 
THE  DIFFERENCE  BETWEEN  THE  MICROSTRUCTURES  REVEALED 
BY  THE  TWQ  METHODS  Is  DISCUSSED,  AND  AN 
INTERPRETATION  is  SUGGESTED.  ARGON  ION  BOMBARDMENT 
CREATpS  A  LEaF-LIKE  PATTERN  REMINISCENT  OF  STACKED 
SHINGLES,  MeRcURY  ion  BOMBARDMENT  ReVEalS  a 
LaMINaR  STRUCTURE  UNLIKE  THAT  PRODUCED  BY  ARGON  ION 
BOMBARDMENT,  ELECTROCHEMICAL  POL  I SH  f  NG  ANO  ETCHING 

reveals  microstructures  similar  to  those  created  by 
ion  bombardment,  using  an  electrolyte  based  on 
phosphoric  acid,  microstructures  similar  t0  those 
resulting  from  mercury  ion  bombardment  ape  revealed. 
Replacing  the  phosphoric  acid  with  nitric  acid 
RESULTS  IN  MICROsTRUCTURF-S  similar  to  THOSE  obtained 
by  AR&ON  ION  BOMBARDMENT.  BASED  ON  THE  CORRELATION 
BETWEEN  MICROSTRUCTURES  developed  by  ion  BOMBARDMENT 
and  electrochemical  etching,  it  is  concluded  that  the 
MICHOsTRUCTuRES  REVEALED  REPRESENT  the  true 
STRUCTURE.  (AUTHOR)  lut 
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DESCRIPTORS:  (*MACHlNINS»  • Alum  I NA ) t  SURFACE 

PROPERTIES,  CHEMICAL  MILLING,  HYDROCHLORIC  ACID, 

hydrogen  compounds,  fluorides,  acids, 

IMPREGNATION,  SILICON  COMPOUNDS,  DJOXIOeSs 

CUTTING  tools,  DENSITV,  heat  treatment 
identifiers:  hydrofluoric  acid 

material  a-; 6  selected  for  the  machining 
demonstration  can  be  drilled,  ground,  threaded, 
slotted,  Tapped  and  turned,  the  material  Can  be 
readily  removed  by  either  a  grinding  wheel  or  a 
single  POINT  CUTTING  tool,  CARE  must  be  EXERCISED 
V,h£N  USING  a  SINGLE  point  CUTTING  TqCL  WITh  REGARD  TO 
FFE05.  S°LEr5S,  TOOL  GEOMETRY,  AND  CUTTING  ANGLES. 

the  chemistry  behind  the  acid  treating  and  the 
RECONSTITUTION  are  not  FULLY  UNDERSTOOD,  the 
MATERIAL  A-96  TREATED  ALUMINA  APPEARS  TO  Be  ABLE  TO 
eE  RECONSTITUTED  to  A  DENSE  BODY  OF  HlQHER  PURITY 
THaN  THE  ORIGINAL  BODY.  HYDROFLUORIC  ACID  SEEMS  TO 
ATTACK  MOST  BODIES  MORE  READILY  THAN  HYDR°CHL0RIC 
ACID  aND  S2*  AQUEOUS  HF  SEEMS  TO  ATTACK  MOre 
REaUIlY  Tram  ?0«  aQUfOUS  HF.  THERE  APPEARS  to  be 
some  OPTIMUM  PER  CENT  AQUEOUS  ACID  BETWEEN  70s  and 
<)UX.  (AUTHOR)  (  U  > 
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descriptors:  (•transistors,  manufacturing  methods), 

RELIABILITY  (ELECTRONICS),  PrOdUcTIOn,  FaIlURE 
(MECHANICS),  TfSTS,  SILICON  ALLOYS,  PROCESSING, 

specifications,  quality  control,  life  Expectancy, 

CHEMICaL  MILLING,  ALUMINUM,  VAPOR  PLATING,  GAS  ANALYSISi 
AELOINg,  HEATING,  furnaces,  INDUSTRIAL  EQUIPMENT  (U) 

A  SUMMARY  is  given  OF  The  work  PERFORMED  FOR 
improving  the  Reliability  of  the  pnp  silicon 
AL1.0Y  TRANSISTOR  TYPf  2N328A.  THE 

following  processes  were  modified  during  the  course 
OF  THf  CONVRAcT:  an  fTCH  WHEEL  WAS  introduced  to 

MORE  ACCURATELY  CONTROL  FiNaL  DEVICE  ETCHING) 

ADDITIONAL  rakE-OUT  FURNACES  WERE  INTRODUCED  and 
EVALUATED  TO  INCREASE  THE  AMOUNT  OF  TIME  WHICH  THE 
UNITS  ARE  HEATED  AFTER  ETCHING?  A  G aS  REClRCULATOR 

was  Introduced  into  the  final  dry  Line  to  reduce  the 

WATER  VAPOR  CONCENTRATION?  WELDING  SHIELDS  were 

introduced  at  two  Welding  operations  while  one  other 
process  was  modified?  all  these  changes  were  made  in 
ORDER  TO  DECREASE  The  AMOUNT  OF  WELd  SPlaSh  striking 
the  active  wEgion  of  the  transistor,  devices 
Produced  for  the  first  month  of  operation  of  the 
IMPROVED  MANUFACTURING  line  were  used  for  the  long 

TERM  RELIABILITY  TESTINj.  MEASUREMENTS  ON  DEVICES 
MADE  DURING  This  PERIOD  of  MANUFACTURE  are  INCLUDED. 
this  RELIABILITY  EVALUATION  CONSISTED  of 

operational  tests  for  a  luoo  hours  at  power  levels  of 

MOU.  r50,  and  5(30  MILLIWATTS?  A  SPECIFICATION  FOR 
AN  IMPROVED  2N3^8A  TYPE  TRANSISTOR  INCORPORATING 
SOME  OF  the  results  of  EVALUATIONS  made  during  this 
CONTRACT  IS  NCL'JOEd.  (AUTHOR)  (U) 
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DESCRIPTORS?  UCHEMICaL  MILLING,  ALLOYS), 
(♦METALLOGRAPHY,  chemical  milling),  tin  ALLOYS, 

ZINC  ALLOYS,  SODIUM  COMPOUNDS,  HYDROXIDES. 

ELECTROLYTES.  ANALYSIS  (U> 

the  principles  of  metallogRaPhic  etching  hav.e  been 
DETERMINED  by  ELECTROCHEMICAL  and  Optical 
MEASUREMENTS  on  tIN-ziNC  alloys  in  SODluM  hydroxide 
ELECTROLYTES.  The  Minimum  DISSOLUTION  rate  RATIO 
and  The  minimum  amount  of  SELECTIVE  DISSOLUTION 
NECESSARY  To  ACHIEVE  METALLOGRAPHIC  CONTRAST  OF 

phases  have  been  measured,  etching  rate  and 
CONTRAST  are  UNIQUELY  DEFINED  by  ETCHING  POTENTIAL  by 
PoUNYlUSTATlC.  ELECTROLYTIC  AND  CHEMICAL  ETCHING 
METHODS.  (Author  (U) 
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descriptors:  utransistors,  manufacturing  methods), 
(•silicon,  transistors) »  diffusion,  gold, 
chemical  milling,  PRECISION  FINISHING,  PROCESSING, 
ENCAPSULATION,  BONDING,  glass,  wire,  storage  , 

EPETIXIAL  GROWTH,  REliBILITYIElECTROnICS)  (U) 

NE“  Base  PREOEPOSITioN  and  BASE  DIFFUSION  systems 
were  put  INTO  PRODUCTION  AND  EVALUATED,  WOR«  WAS 
STARTED  ON  a  NE«  EMITTER  AND  GOLD  DIFFUSION  PROCESS. 
WORK  h A S  STARTED  ON  THE  EMITTER  STRjPE  WIDTH 

evaluation,  chemical  etching  was  placed  into 

PhuDUcTiuN  AND  WORK  ON  SLURRY  POLISHING  IS  ALMOST 
COMPLETE,  a  New  PHOTORESIST  Was  EVALUATED  AND 
PRU1.'UCTI0N  CONTROLS  aRE  PRESENTLY  BEING  APPLIED. 

NEW  ASSEMBLY  PARTS  AND  PROCESSES  WERE  EVALUATED 

Prom  the  assembly  viewpoint,,  (author)  (uj 
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DESCRIPTORS:  (•TiTANjUMi  MATERIAL  REMOVAL)* 

(•titanium  alloys.  Material  removal),  UmaTerial 

REMOVAL.  TITANIUM).  MACHINING,  MACHINE  TOOLS, 

GRINDERS,  PRECISION  FINISHING,  CHEMICAL  MILLING, 

CUTTING  TOOLS,  PERFOr m aNCE ( ENG  I NEER I nG )  (U) 

the  RfcPQRT  COVERS  Thf  STATE  OF  THE  aRT  OF  METAL- 
REMOVaL  OPERATIONS  for  titanium  and  its  ALLOYS,  it 

DESCRIBES  The  MeTHOqS  CURRENTLY  EMPLOYED  FOR 
CONVENTIONAL  MACHINING,  GRINDING,  ELECTROLyT  I C ,  AND 
chemical  machining  processes,  the  precautions  which 
should  be  taken  to  avoid  troubles  Resulting  froh  the 
CHARACTERISTICS  TYPICAL  Of  TITANIUM  ARe  pointed  out, 
ten  machining,  two  grinding,  two  cutting,  and  two 
UNCONVENTIONAL  METAL-REMOVAL  OPERATIONS  aRe  discussed 
SEPARATELY,  in  OTHER  sections,  the  MECHANICS  of 
CHIP-FORMING  PROCESSES,  The  RESPONSE  To  MACHINING 
VARIABLES,  COSTS,  and  PRECAUTIONS  DESIRABLE  FROM  THE 
STANDPOINT  of  SAFETY  ARE  DISCUSSED.  (AUTHOR)  (U) 
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COMPOUNDS,  SULFIDES,  SELENIUM,  CADMIUM  ALLOYS, 

SELENIUM  ALLOYS,  TELLURIUM  ALLOYS,  AJNC  ALLOYS, 

GALLIUM  ALLOyS,  ARSENIC  ALLOyS,  CHEMiCkL  MILLING, 

vapor  plating,  magnetic  properties,  electrical 
properties,  THERMOELECTRICITY,  light 

TRANSMISSION  (U) 

identifiers:  thin  films  im) 

the  report  describes  research  and  development  on 

Thin  film  SOLaR  BATTERIES,  the  FABRICATION  AND 

study  of  thin  films  of  cds:se,  cose, 

CUTE,  ZNSE,  AND  GAAS  aND  THIN  FILM  SOLaR 
BATTERIES  OP  COSlSE,  cose,  and  cdte  IS 
DISCUSSED  In  DETAIL,  A  STUDY  OF  THE  ETCHING 
BEHAVIOUR  OF  I  I -V I  COMPOUNDS,  COMPLETED  AS  a  PART 
OF  This  PROGRAM,  has  BEEN  PUBLISHED  ELSEWHERE,  an 
abstract  of  the  #ork  is  incluoed  in  this  Report, 

(AUTHOR)  (U) 
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descriptors:  UTRaNSUTORS,  SILICON),  Very  HIGH 
FREQUENCY,  RaDiOFREQueNCT  POWER,  CRYSTALS, 
PROCESSING,  PACKAGING,  CHEMICAL  MILLING, 
DIFFUSION,  SILICONE  PLASTICS,  VAPOR  pLATiNG. 

metal  films  ’ 


The  Transistor  produces  lo  watts  at  sod  mc  with  5-6 

Db  OP  POWER  Gain  aNu  30-ROS  COLLECTOR  EFFICIENCY. 

The  crystal  «aS  ORIGINALLY  DESIGNED  ACCORDING  to 
present  power  Gain  theory,  but  it  only  had  one  to  two 

DB  OF  POWER  GAIN  at  500  «C.  THE  SECOND  CRYSTAL 
DEsIGn  WAS  BAsED  UPON  THE  SMALLEST  PRACTICAL  PATTERN 
DIMENSIONS,  OR  A  0.1  MIL  MINIMUM  SPAClNG.  THE 
Redesigned  pattern  also  had  provision  for  analyzing 
the  transistor  in  multiples  of  sub  cells  as  well  as 
in  its  entirety,  such  an  analysis  showed  The 

NECESSITY  OF  SYMMETRY  OF  BASE  FEED  IN  COMMON  EMITTER 

amplifiers  to  get  all  the  cells  working  together. 

PARALLELING  of  cells  ALSO  INDICATED  AN  APPARENT 
LOSS  IN  F  SUB  T  WITH  INCREASED  SIZE.  PROCESSING 
AND  ASSEMBLY  WAS  GENERALLY  ALONG  STANDARD  INDUSTRY 
PRACTICE  EXCEPT  IN  THE  AREA  OF  PHOTORESIST,  THERE, 
IMPROVED  GLASS  MASKS  WERE  USED,  ALOnG  WITH  THE  NEW 

ktfr  photoresist,  successful  etching  Of  FINE 
metallized  patterns  was  accomplished  through  the 

DEVELOPMENT  Of  A  UET  ETCHING  TECHNIQUE,  TO  RETAIN 
AS  MUCH  OF  THE  INNATf  CRYSTaL  PERFORMANCE  CAPABILITY 


AS  POSSIBLE,  CONSIDERABLE  WORK  WAS 

it  was  concluded  thAt  no  available 
truly  ADEQUATE,  the  rest  AVAILABLE 
PERFORMANCE  IS  THE  SILICONE  MOLDED 
short ,  low-loss  leads. 
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descriptors:  (^transistors,  manufacturing  methods), 

(•SILICON,  TRANSISTORS).  DIFFUSION,  gold, 

CHEMICAL  MILLING,  PRECISION  FINISHING. 

PROCESSING,  ENCAPSULATION,  BONDING,  GLASS, 
rtlRE.  EPITAXIAL  GROWTH, 

R't'LI  ABlLlTY(ELECTRONlcS)  ,  quality  control  (U) 

progress  during  the  report  period  consisted  of  the 
FOLLOWING!  (1)  FABRICATION  Of  DEVICES  using  the 
BORON  TRIbRomidE  (BBR3)  Base  DIFFUSION  METHOD. 
wafers  are  also  in  PROCESS  USING  a  COMBINATION  OF 
the  b«R3  base  DIFFUSION  AN0  ThE  EMJTTEr-GOld 
EMITTER  DIFFUSION,  i P )  TRANSITION  To  2-INCh 
masks  to  give  better  definition  AND  DETAIL,  mask 
measurement  by  precise  methods  to  insure  mask 
accuracy  and  repeatability,  (3)  evaluation  of 
EFFECTS  OF  VARIATIONS  IN  EMITTER  STrJPE  WlDTHo 
<*»)  fabrication  of  wafers  using  the  chemical  etch 

PROCESS.  (5)  CONSTRUCTION  OF  WAFER  sTORaGER 

cabinet  to  determine  effects  or  prolonged  wafer 

STORAGE  BETftCFN  VARIOUS  PROCESS  STEPS*  (6) 

continued  Investigation  of  ultrasonic  wire  bonding 
and  analysis  of  The  RESULTS  obtained  by  ultrasonic 
BONDING  TO  raw  kovar  top  POSTS,  (?)  DEVELOPMENT 
of  a  process  evaluation  test  plan  and  an 
ENVIRONMENTAL  STEP  stress  test  PLAN,  COMPLETION  of 
INITIAL  ELECTRICAL  PARAMETER  READOUTS.  EVALUATION 
Of  SAMPLES  FABRICATED  USING  The  BBR3  BASE  DIFFUSION 
METHOD.  (AUTHOR)  (U) 
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descriptors;  (•transistors,  manufacturing  methods), 
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MILLING,  PRECISION  FINISHING,  PROCESSING, 

encapsulation,  ultrasonic  radiation,  bonding, 

rtJRE.  ASSEMBLING,  RELIABILITY (electronics)  (U) 


PROGRESS  during  the 


the  following:  idoiffusion  systems. 


reporting 

t; 


period  consisted  of 

------  WORK  WAS 

COMPLETED  On  THE  BBR 3  BASE  DIFFUSION  SysTEM.  AND 

system  feasibility  was  determined,  the  emitter- 
gold  emitter  diffusion  system  was  also  evaluated  for 
FEASIBILITY.  (2)  WAFER  PROCESSING.  THE 
FEASIBILITY  OF  USING  1  1/2  INCH  WAFERS  wITm  SLURRY 
POLISH  AND  CHEMICAL  eTCH  WAS  INVESTIGATED.  (3) 

wafer  storage,  devices  which  had  been  stored  in 
N2  for  15  days  at  Various  steps  were  processed  and 
evaluated.  (Hi  assembly  processing,  units  were 
constructed  using  ultrasonic  wire  bonding  of  aluminum 
wire  to  bare  kovar  posts  and  deionized  water  boiling 

PRIOR  TO  ENCAPSULATION.  1 5  5  RELIABILITY. 

COMPLETED  Units  were  EVALUATED.  (AUTHOR)  (U) 
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‘URE.  ASSEMBLING,  RELIABILITY (cLECTRoNIcs)  (U) 


PHUGReSS  DURING  THE  REPORTING  PERIOD  CONSISTED  OF 

the  following:  (doiffusion  systems,  work  was 

COMPLETED  On  the  B8R3  BASE  DIFFUSION  SysTEM.  AND 
SYSTEM  FEASIBILITY  WAS  DETERMINED.  THE  EMITTER- 

GOLD  emitter  diffusion  system  was  also  evaluated  for 

FEASIBILITY.  (2)  WAFER  PROCESSING,  THE 
FEASIBILITY  OF  USING  I  1/2  INCH  wafers  wITh  SLURRY 
POLISH  AND  CHEMICAL  ETCH  WAS  INVESTIGATED*  (3) 

Wafer  STORAGE.  DEVICES  WHICH  hAU  been  STORED  in 
N2  fok  15  days  at  Various  steps  were  processed  and 
evaluated.  (Hj  assembly  processing,  units  were 
constructed  using  ultrasonic  wire  bonding  of  aluminum 
wire  to  bare  kovar  posts  and  deionized  water  boiling 

PRIOR  TO  ENCAPSULATION.  <5)  RELIABILITY. 

COMPLETED  Units  WERE  EVALUATED.  (AUTHOR)  (U) 


85 


UNCLASSIFIED 


/Z0ML6 


unclassified 


DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZOMU 
A0*63I  952  13/8 

NAVAL  AIR  ENGINEERING  CENTER  ®H I L ADeLPh | A  PA  AERONAUTICAL 
materials  lab 

CHEMICAL' MILLING  OF  ALLOY  STEALS.  (U) 

mar  66  23P  KETCHAM.SARA  J.  f 

RfcFT.  NO.  NAEC-AML-2R18I 
PROJS  rRMA-02-01 1/200-1/F020-QI-0I 
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DESCRIPTORS;  (.CHEMICAL  MIlLINGi  *STeEL),  Hydrogen 
EMBRITTLEMENT,  STRESS  CORROSION, 

FRacTUhE(METaLlURGY) ,  SURFACE  properties  (U) 

Identifiers;  steel  h-h,  steel  rbho,  stainless 
STEEL17-/PH  (U) 

EXPERIMENTS  WERE  CONDUCTED  TO  OETERmINe  THe  EFFECT 
OF  CHEMICAL  MILLING  ON  SUSCEPT  I  &  I  L  I  T  Y  OF 

STr£Nc,TH  steels  TO  hydrogen  embrittlement  and  stress 

CORROSION  CRACKING.  ALLOYS  STUDIED  INCLUDED  H- 
II  ,  R3HO  and  17-7  PH,  RESULTS  INDICATED  THAT  THE 
ACID  BATHS  USED  FOR  CHEMICAL  KILLING  DO  INITIALLY 

embrittle  these  alloys,  but  recovery  of  ductility 
takes  place  at  room  temperature  within  one  «eek  if 
There  is  no  barrier  to  the  escape  of  hydrogen  (such 

as  A  PLATING).  A  RECOVERY  TREATMENT  OF  .<8  HOURS  AT 
ROOM  TEMPERATURE  FOLLOWED  BY  <(  HOURS  AT  375f  IS 
RECOMMENDED,  a  HIGH  STRENGTH  STEEL  WITr  A  CHEM- 

•illed  surface  is  more  susceptible  to  stress 
CORROSION  cracking  Than  one  with  a  machine  ground 

SURFACE.  (AUTHOR)  (U) 
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DESCRIPTORS:  UNICKEL  alloys,  MATERIAL  REMOVAL), 

<»coualt  Alloys,  material  removal),  immaterial 
REMOVAL.  STATE-OF-THE-ART  REVIEWS),  MACHINING, 
GRINDERS,  CHEMICAL  MILLING,  electrqeros i vE 
MACHINING,  CUTTING,  CUTTING  TOOLS,  DRILLING, 

machine  shop  practice,  machine  tools,  milling 

MACHlNfcS,  REa-IeRS,  LATHES,  CUTTING  FlUIds, 

drilling  machines,  Precision  finishing,  abrasives, 
GRINDING,  ELECTROLYTES,  CLEANING,  FRICTION, 
HEAT-KkSISTanT  Metals  ♦  ALLOYS,  CORROSION- 
RESISTANT  alloys,  MECHANICAL  PROPERTIES,  COPPER 
ALLOYS,  IRON  ALLOYS,  CHROMjUm  ALLOYS,  CASTING 


The  Report  covers  The  state  cf  the  art  of  metal- 
REMOVaL  OPERATIONS  for  NIcKE'  and  COBALT-BASE 
ALLOYS.  IT  DESCRIBES  THE  MET  CURRENTLY 

EMPLOYED  FOr  CONVENTIONAL  MAv  NG ,  GRINDING, 
ELECTROLYTIC,  AND  CHPMICAL-MAl.1.  <  I N  v,  PROCESSES,  THE 
PRECAUTIONS  THAT  SHOULD  BE  TAKEN  TO  AVojD  TROUBLES 
RESULTING  FROM  The  CHARACTERISTICS  TYPICAL  of  these 
ALLOYS  ARE  POINTED  OUT.  NINE  MACHINING,  TWo 
GRINDING,  T*0  CUTTING,  A No  TWO  UNCONVENTIONAL  METAL* 
REMOVAL  OPERATIONS  ARE  DISCUSSED  SEPARATELY.  OTHER 
SECTIONS  DISCUSS  THE  CLASSIFICATION  OF  THESE  ALLOYS 
AND  ThEIR  GENERAL  RESPONSE  TO  MACHINING  VARIABLES. 
(AUTHOR) 
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DESCRIPTORS;  (.CHEMICAL  MILLING,  CRYSTALS}. 

(.etching,  crystals),  (^electrolytic  polishing, 

CRYSTALS).  (.CRYSTALS.  PRECISION  FINISHING),  TIN 
ALLOTS.  TELLURIUM  ALLOYS.  LEAO  ALLOYS.  LEAD 
COMPOUNDS,  SULFIDES.  SELENIUM  ALLOYS, 

intermetallic  compounds,  crystal  lattice 
defects  (U) 

identifiers;  etches,  polishes,  tin  telluride, 
lead  sulfioe.leaq  selfnioe,  lead  TELlURIdE  ( u > 

This  REPORT  is  A  CONTINUATION  of  NOlTR  63-»£6 
(AD-*^3  367).  TOGETHER.  tHE  TWO  REPORTS  PRESENT  A 
REVlEt.  OF  CHEMICAL  AND  ELECTROLYTIC  POLlSHgs  AND 
DISLOCATION  ETCHES  FOR  SNTE ,  PBS,  PflSE, 

AND  PhTE,  COVERING  THE  PERIOD  FROM  1907  THROUGH 

196b.  the  present  report  also  describes  a  new 
polish  and  a  nEw  dislocation  etch  for  tin  telluride, 

AS  .'(Ell  as  TESTS  ON  and  IMPROVEMENTS  In  some  of  the 

polishes  reported  in  earlier  publication. 
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(♦SILICON,  TRANSISTORS)!  DISKS,  PREPARATION, 
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RELI ABlLlTY(tLECTRONlcS) i  ULTRASONIC  WELDlNG, 

CHEMJCaL  MILLING,  ETCHING!  ELECTRIC  TERMINALS  IU) 

prtOGRfSs  during  the  past  quarter  has  consisted  of 

THE  FOLLOWING:  (1)  WAFER  PREPARATION? 

PROCESSING  OF  I  1/2-INCH  SU'JRR  Y-POL  t  SHED  AND 
CHEMICALLY  ETCHED  Wafers  using  the  new  PREqhMIC  two* 
STeP  RHOTORfcSlST  PROCESS.  (2)  MASK  RESolUTjoN 
ANU  AI.IGNMF.nT:  VERTICAL  and  horizontal 
dimensional  inspection  UF  masks  to  eliminate  mask 

VARIATIONS.  (3)  OE I  ON  I  ZED  WATER  BOlLl 

evaluation  of  uetrasonilauly  wire-bonded  devices 

AFTER  SUBJECTION  TO  OEIONjZeD  WATER  BOjl.  ( <4 ) 

wire  bonding:  evaluation  of  units  fabricated 

USING  A  SONO  BOND  UltraSOnIc  BONDER.  (5) 

DIFFUSION  systems:  final  evaluation  of  the 
eCL3  SYSTEM,  EMITTER  DIFFUSION  EMPLOYING  A 
CONTROLLED  P0CL3  SOURCE  TEMPERATURE,  (6) 

reliability  evaluation:  evaluation  of  completed 
units.  (AUTHOR)  (U) 
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STAINLESS  STeELi  STATE-OF-THE-ART  REVIEWS!  CHEMICAL 
MILLING,  MACHINE  TOOLS,  CUTTING  MUIoS,  CUTTING 

tools,  small  tools  <u) 

The  Report  covers  The  state  of  the  art  of  metal- 

REMOVaL  OPERATIONS  FOR  STAINLESS  ANo  UltRAhiGH* 
strength  steels,  it  DESCRIBES  THE  METHODS 
COKREnTLY  EMPLOYED  FOR  CONVENTIONAL  MACHINING! 

GRINDING,  ELECTROLYTIC!  ELECTRIC-DISCHARGE,  AND 
CHEMICAL-MACHINING  PROCESSES.  ThE  PRECAUTIONS  THAT 

shoold  be  Taken  to  avoio  troubles  Resulting  frcm  the 

CHARACTERISTICS  TYPICAL  Op  THESE  Al-LOYS  A«E  POINTED 

out.  nine  machining,  two  grinding,  two  cutting, 
and  Three  unconventional  metal-removal  operations  are 

DISCUSSED  SEPARATELY.  OTHER  SECTIONS  DISCUSS  THE 

classification  of  these  alloys  and  their  general 
response  to  machining  variables.  (Author;  ( u > 
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ALLOYS),  <*STEfc’L,  CHEMICAL  MILLING), 
(•CORROSION-RESISTANT  alloys,  TITANIUM), 
DEGHAOaTION,  HY0R0GEN  EMBRITTLEMENT,  TEMPERATURE, 
SOLUTIONS,  SURFACE  PROPERTIES 

Identifiers;  aluminum  alloy  202H,  aluminum  alloy 

7075,  ALUMINUM  ALLOY  X2020 


the  paper  contains  specifications  tq  control  the 
solutions  and  processes  for  the  various  metals  and 

ALLOYS.  A  MeThOq  FOR  DETERMINING  WHETHER  AN Y  STEP 

IN  THE  process  can  accelerate  STRESS  corrosion  IN 
aluminum  alloys  and  CORROSION  RESISTING  STEELS,  or 
cause  HYDROGEN  EMBRITTLEMENT  IN  STEEL  AND  TITANIUM 
ALLOY*,  SUSCEPTIBLE  To  SUCH  EMBRITTLEMENT,  IS  DESIRED 

fur  incorporation  into  the  specification  as  *ell  as 

ESTABLISHMENT  OF  CRITERIA  FOR  ASSESSING  TH£  SEVERITY 
OF  SUCH  EFFECTS.  THE  PROJECT  CONTaInSJ 

aluminum  alloys;  stefls;  titanium  alloys. 
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ELECTRON  MICROSCOPY,  FINISHES  +  FINISHING? 
grinding,  etching,  cutting,  machining, 

CHEMICAL  MILLING  (U) 

The  Memorandum  IS  OIVIOEO  into  FOUR  TOPICS: 

(1)  GRINDING.  (2?  POLISHING,  (3) 

ETCHING,  and  (H)  THINJNG  FOR  TRANSMISSION 
ELECTRON  MIcR05C0PY.  PROCEDURES  REVIEWED  ARE  ALSO 

LISTEo  In  TABULAR  FqrM  FOR  READY  REfEREnC^.  In 
ADDITION  TO  REVIEWING  PUBLISHED  REFERENCES,  THE 
AUTHORS  HAVE  INCLUDED  A  CONSIDERABLE  AMOUNT  OF 
PRfc.  V I OUSL  Y  UNPUBLISHED  DATA  BASED  On  TheIR  OWN 

experience  aNo  private  communication  with  associates 

IN  the  field.  (AUTHOR)  t'U) 
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Tht  OBJECTIVE  AND  PURPOSE  OF  THE  PROJECT  "AS  TO 
ETCH  7075  AND  7178  ALUMINUM  ALLOYS*  0,l25  IN,  THICK* 

IN  The  »W*  (OR  NATURALLY  AGED  CONDITION),  a 

MAXIMUM  SURFACE  ROUGHNESS  (RMS)  OF  i2b  MlCROjNCHES 

WAS  NOT  TO  HE  EXCEEDED.  (U) 
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CHFMJrAL  DO  SSES  THt  DEV^LOPM£NT  Of  A  NEW 
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w  dd  ,IC  ACID  lN  combination  with  ultrasoni? 
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CONTOURING  ALUMINUM  HONEYCOMB  CORE  by  MECHANICAL 
means  is  DIFFICULT  and  EXPENSIVE*  a  REVOLUTIONARY 
HETHOo  OF  CONTOURING  B*  CHEMICAL  MILLING  HAS  BEEN 
INVENTED.  THIS  PROCESS  HAS  BEEN  SUCCESSFULLY 

applied  to  i/<4  inch  cell-sued  cores-  ?he  problem 
was  To  contour  i/«  inch  cell-sized  cores,  since  this 

IS  A  PRODUCTION  HEM.  THIS  PROJECT  WAS  AN  ATTEMPT 
TO  ADaPT  THE  PROCESS  TO  1/6  INCH  CElL-SjZEd  CORES, 
(AUTHOR)  (l>» 
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SUPPLEMENTARY  notes  unedited  rough  draft  TRANS.  OF  mono » 
SPRa'^OcHNIK  MASHINOSTROITELYA  (REFERENCE  B&0K  FOR 
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Qi  E »  HARTER. 

DESCRIPTORS!  (•CHgMlCAt.  M I c 11 Ng ,  REVIEWS). 

INORGANIC  ACjDs.  CLEANING}  MASKING.  ETCHING, 

LIQUID  IMMERSION  TESTS.  ALUMINUM  ALLOYS,  TITANIUM 

alloys,  stainless  steel.  Tables,  polyvinyl 
chloride,  ussr 

IDENTIFIERS!  TRANSLATIONS 

for  The  Shaping  of  Parts,  instead  op  mechanical 
removing  of  material  to  obtain  a  given  form  there  is 
oescribeo  a  methoo  of  etching  the  material  away  with 
chemicals.  theRe  are  four  operations  Involved  in 
this  process.  The  Material  not  to  be  Removed  is 

PROTECTED  by  PAINfS  »NO  VaRNISHES,  preferably 
CHLORjNATED-PoLYvINyi -CHLORIDE  LACQuERS  aNd  ENAMELS • 
ADHEStVE  TApEs  AN '3  RUBBER  ARE  ALSO  USEO.  THE 
SURFACE  HAS  To  BE  PREPARED  ttEFOREHAND.  not  more 
Than  2 *»  HOURS  ShOULO  ELAPSE  BETWEEN  THe  APPLYING  of 
These  protections  and  the  etching  work,  weakening 
And  warping  is  avoioed  by  using  chemicals  instead  of 

MACHINING.  F.XTEN5IVE  TABLES  ARE  ATTACHED  GIVING 

directions  for  the  preparing  and  applying  the 
COaTInGS  to  PROTECT  MATERIAL  not  to  be  removed  and 
for  Removing  t><e  coating  afterwards,  uuthor)  iu> 
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descriptors;  umetal  plates,  hydrogen 

EMBRITTLEMENT),  <*HYDROGEN  EMBRITTLEMENT, 

methoosi.  steel,  bending,  compressive 
PROPERTIES.  CHEMICAL  milling,  ELECTROPLATI 
cadmium,  FaIlUrE (MECHANICS)  ,  DUCTILITY, 

STRESSES,  HYqRoGEN,  DIFFUSION,  stress 
RELIEVING 

Identifiers;  steel  R3<*a 

A  SERIES  of  EXPERIMENTAL  PROGRAMS  WERE  CARRIED  OUT 
TO  DETERMINE  the  SUITABILITY  and  SENSITIVITY  of  a  new 
Ttsr  TECHNIQUE  for  The  DETERMINATION  of  HYDROGEN 
embrittlement  susceptibility  of  materials,  a 
SIMPLE  bend  Test  was  USED  to  STUDY  the  EFFECT  of 
CHEMICAL.  MILLING  ANO  -CADMIUM  PLATING  On  HYDROGEN 
EMBRITTLEMENT  of  high  STRENGTH  H3RO  STeeL  SHEET. 

THE  BEND  Test  CONSISTED  Of  LOADING  a  COUPON  IN  THE 
FOwM  OF  A  SLENDER  COLUMN  JN  COMPRESSION  AT  a  SERIES 
Of-  FIXED  bENOlNG  SPEEDS.  BEnD  DUCT  I  L  I  f  Y  WAS 
MEASURED  AS  The  DEPRESSION  OF  COLUMN  HEIGHT  AT 
FRACTURE  AND  all  data  WERE  REFERRED  back  To  a  BASE 
LINE  CONDITION  (NUN-EMBRITTLED)  FOR  COMPARISON, 

(AUTHOR)  (U) 
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DESCRIPTORS;  ( *T 1 TaN 1 UM  ALLOYS,  STRESSES). 

(•NON -destructive  testing.  titanium  alloys),  X- 

RAY  UlEFRACTtON  ANALYSIS,  STRAIN  GAGES,  COLd 
rtOHKlNf,,  STRESS  RELIEVING,  CHEMICAL  MILLING. 

METaL-fORMimg  brakes 

IDENTIFIERS!  TITANIUM  ALLOY  6AL  RV,  •RESIDUai 
STRFSS  34  *L 

(U) 


the  Residual  stress  profiles  (STRESS  Versus 
Depth,  from-  Brake-Press  FgRMED  T1-6AL-RV 
(annealed)  right  angle  bends  were  determined  by 
the  T«0-EXPoSuRE  X-haY  DIFFRACTION  mEThOD  aND  A 
STRESS  RELAXATION  STraIN  GaGE  METHOu  Us,NG  EITHER 
CONTINUOUS  OR  STEPWISE  (INCREMENTAL;  CHEM- 
MILLING.  RESULTS  from  the  STRAIN  GAGE  METHOD  WERE 
TESTED  on  Four  AVAILABLE  STRESS  FORMULATIONS.  THE 

hahjh  fuuatjon  (computer  program:  noRS)  was 
found  MUST  SU j T AbLE  aND  IS  RECOMMENDED  pOR  FUTURE 
V/tAS(jN*0LE  CORRESPONDENCE  WAS  FOUND  BETWEEN 

the  Residual  stresses  calculated  from  x.ray  peak 
shift  data  and  those  from  strain  gage  oaTA, 
resioual  stresses  obtaineu  by  the  strain  gage 
Tn TH?ru 1 L 1  t  1  chem-mjlling  were  found  Reproducible 

TO  »ITHIN  3  To  b  KSl,  RESIDUAL  STRESS  PROFILES  OF 

the  brake-press  fcRn.-d  bends  indicate  compressive 

stress  ("30  KSl)  nEar  THE  OUTSIDE  8END  SURFACE 
ANO  TtNSILE  STRESSES  (RO  TO  50  K S I )  ON  THE  INSIDE 
BEND  SURFACE.  DEPTH  OF  THE  COMPRESSIVE  STRESSES 

varied  from  o.oua  Ty  o.ui2  inch,  no  significant 

"ERE  found  BETWEEN  THE  RESiqUAL  STRESS 
BCNos  0,n<*S-lNCH  THICK  AND  THOSE  0.050- 
(aUTHOR) 


DIFFERENCES 
profiles  of 

INCH  THICK. 
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LASERS.  POWDER  METALLURGY,  SINTERING,  EXPLOSIVE 
FORM  I N  (, ,  ULTRASONIC  «>FL0lNG»  COMPOSITE  MATERIALS, 

cuitIng  tools,  cooling,  chemical  milling, 

ELECTRON  b'tAM  MELTING,  SPARK  MaCHINInG,  FORGING, 
NO!.-UEsTRUCTj  vk  testing,  CASTING  (U) 

Idem if jERS:  computer  aided  DESIGN  (U) 

■The  document  is  a  compilation  of  manufacturing 
techniques  that  <>an  «e  employed  in  varied  inoustriesiu) 
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ALLOYS,,  AUTOMATION,  INORGaNJC  ACIDS,  MaSKINg. 

etching,  heat  treatment,  mechanical  working.  air 

POlLUTtON  *  ** 

Identifiers;  hydrofluoric  acid 


the  program  objective  was  to  improve  the 

CAPABILITY,  RELIABILITY,  aNd  CO5T  EFFECTIVENESS  OF 
CHEMICAL  MILLING  when  APPLIED  TO  SELECTED  AEROSPACE 

STRUCTURAL  materials,  a  completely  automated, 
centrifugal  Regeneration  system  for  titanium 
HYDROFLUORIC  acid  ETCHANT  WAS  DESIGNED,  FABRICATED. 

Am-  TfSTEU.  This  SYSTEM  AUTOMATICALLY  analyzes  the 
etchant,  adds  fresh  acid,  determines  the  titanium 

CONCENTRATION,  and  ACTIVES  A  CENTRIFUGE  which  removes 
PRECIPITATED  TITANIUM  AND  RECLAIMS  THE  ETCHANT.  A 
NEW,  STYRene-uUTaOIEnE  MASKaNT  WAS  DEVELOPED  THAT 
GIVES  EXCELLENT  LINE  DEFINITION  ON  TITANIUM 
SUBSTRATES  and  that  can  BE  MANUFACTURED  for  about 
ONE-HaLF  the  COST  OF  COMMERCIALLY  AvAILaBLE  MASKANTS. 

The  feasibility  of  using  a  laser-drilled,  high- 

energy  WATER  JET  TO  SCRIBE  CHEM-MILlINg  MAskANTS  WAS 
ESTABLISHED.  OPTIMUM  CHEM-MiLLING/FORMjNG 
METHOoIZn'iG  SFOUENCES  WERl  ESTAbUSHED  THAT  MINIMIZE 
distortion  of  titanium  alloy  detail  parts,  sampling 

AND  ANALYTICAL  TECHNIQUES  WERE  ESTABLISHED  FOR  THE 

majur  pollutants  emitted  by  chem-mIlling  operations, 
air  pollution  control  agencies  and  equipment 

MANUFACTURERS  were  SURVEYED.  (AUTHOR)  (U) 
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THESE  PROCESSES  AND  THEIR  APPLICATIONS  TO  THE 
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A  PROGRAM  Has  been  run  to  EVALUATE  THE  EFFECTS  of 
different  metal  removal  methods  and  variations  of 
THESE  methods  ON  SURFACE  INTEGRITY.  THREE  ALLOYS 
WERE  studied:  BETA  ROLLED  TJ-6AL-9VJ  A I s I 
AJ3H0 ,  QUENCHED  AND  TEMPERED,  50  RC?  AND  INCONEL 

718,  solution  treated  and  aged,  various  grinding 
procedures  caused  the  titanium  alloy  to  exhibit  a 
fatigue  STRENGTH  RANGE  OF  13  TO  62  KSl,  TH£ 

FATIGUE  STRENGTH  OF  9390  DUE  TO  GRINDING  VARIABLES 

ranged  from  62  to  102  ksi,  while  inconel  tis  showed 

A  RANGE  OF  29  TO  60  K S I •  ABUSIVE  GRINDING 
CONDITIONS  ALWAYS  RESULTED  IN  FATIGUE  STRENGTHS  AT 

the  minimum  of  these  ranges,  milling  variables 
exhibited  a  fatigue  strength  range  of  32  to  72  ksi  in 
The  Beta  rolled  titanium  alloy,  edm  and  ecm  ON 
INcONeL  718  YlELOED  7.2  ANo  39  KSl,  RESPECTIVELY, 
COMPARED  TO  60  KSl  FOR  GENTLE  GRINDING,  GUIDELINES 

for  processing  aerospace  hardware  considering  surface 
integrity  REQUIREMENTS  are  presented  in  the  REPORT*  (U) 
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INFLUENCE  OF  DISFLACiVE- 
5H£aRING  STRESSES  ON  TH£  KINETICS 
OF  reconstructive  transformations 
EFFECTED  BY  PRESSURE  IN  THE  RANGE  0- 
100,000  BARS 
AO-256  351 

•PHJLCO  COR?  lansdale  PA 
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R  232  1 

P£K  FOR  TRANSISTOR 
MANUFACTURING  PROCESS  IMPROVEMENT 
AO-286  SO? 
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MICROMINIATURE  LAYERED  PRINTED 
SIRING 
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production  engineering  measure 
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PRODUCTION  ENGINEERING  MEASURE 
ON  SILICON  ALLOY  TRANSISTORS. 
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•  •  • 

Tr-2 

PRINCIPLES  OF  META t-LOGRAP NIC 
ETCHING. 
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FAILURE  HECHANSShS  IN 
MICROELECTRONICS. 

A0-607  926 

•SISNETICS  CORP  SUNNYVALE  CALIF 

*  %  • 

AN  ECONOMICAL  FLA?  PACKAGE  FOR 
INTEGRATED  circuits. 

AO-950  599 

•SILICON  TRANSISTOR  CORP  GARDEN  CITY 
N  Y 

•  C  • 

PRODUCTION  ENGINEERING  MEASURE 
TO  INCREASE  THE  RELIABILITY  OF  THE 
TRANSISTOR  TYPE  22N2039. 

AD-606  191 

•SPRAGUE  ELECTRIC  CO  NORTH  ADAMS  MASS 

•  a  • 

PRODUCTION  ENGINEERING  yIEASUR. 

reliability  improvement  JC1  etch 
TRANSISTOR 
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•  3YLVANIA  ELECTRIC  PRODUCTS  INC  WOBURN 
MASS 

*  ♦ 

PRODUCTION  ENGINEERING  MEASURE 

fop.  gallium  arsenide  varactor 
DIODE. 

A0»919  5B5 

•TEXAS  INSTRUMENTS  INC  DALLAS 

•  a  * 

RESEARCH  AND  DEVELOP  ENT  OF 
HIGH  TEMPERATURE  3E«  I  CON  .'‘.TOR 
DEVICES 
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•  •  * 

03-69-7* 

production  engineering  HEAS'JRFS 
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transistq;*. 
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MANUFACTURING  METHODS 
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«TRH  SEMICONDUCTORS  INC  LAWNDALE 
CALIF  RESEARCH  AND  DEVELOPMENT 
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•  o  « 

59-RD-F 

TRANSISTOR,  VHF ■  SILICON!  POWER 
( IQ*-500HC> . 
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®8ATERVL1ET  ARSENAL  N  Y 
»  «  » 

aVT  R!  6000J  1 R I  60001  I 

chemical  hilling 
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♦  9IESTINGH0USE  defense  ano  space  center 
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*  #  • 

flDSC-385 A4 

FAILURE  MECHANISMS  IN 
MICROELECTRONICS. 
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«*ESTlNG)OUSE  ELECTRIC  CORP  DAYTON 
OHIO 

os* 

soo  c  sit.:-  ^arbioe  rectifier 
program. 

(AS0-1R7  727) 
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•BEST 1  NGhOUSE  .‘LECTRiV  CORP  yOUMGBOOD 
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«  *  • 

MICROMINIATURE  integrated 
circu:  '  package, 

AO-905  861 

•BRIGHT  AIR  DEVELOPMENT  01 V  BRIGHT- 
PATTERSON  AFB  OHIO 
;  *  a 

«»D0-TR~6I-5d-PT-2 
THE  EFFECT  OF  SURF  ACE- ACT  I Vc 
AGENTS  ON  THE  MECHANICAL  PROPERTIES 
OF  METALS.  PART  11.  THE  EFFECT  OF 
SURFACE-ACTIVE  AGENTS  ON  THE 


MECHANICAL  BEHAVIOR  OF  ALUMINUM 
SINGLE  CRYSTALS. 

AD-232  017 
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LOSf-CCST  KICROCIRCUl TS  FOR 
MICRO ASSEMBLIES* 

AD-r?)  891 
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PROCESSES;  and  techniques  for 
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80EIN5-KICHITA  MATERIALS  AND 
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1941* 

AO-271147 

COSTS 

comparative  costs  of  fabricating 
airframe  from  aluminum  and  from 

TITANIUM, 

A0-609  399 

STRUCTURAL  PARTS 

SURFACE  INTEGRITY  OF  MACHINED 
STRUCTURAL  COMPONENTS.* 

AO-S70  196 

•ALLOYS 

TITANIUM  DEVELOPMENT  PROGRAM. 
VOLUME  IV.* 

AO-269  60* 

CHEMICAL  COMPOUNDS  FOR  METAL 
SHAPING* 

AD-271  *36 

«ALUH2NA 

machining 

MACHINING  HIGH  PURITY  ALUMINA. 
AO-619  947 

•ALUMINUM 

CHEMICAL  hilling 

CHEMICAL  HILLING  of  NARROW  CLOSE 

tolerance  slots  in  aluminum  ano 

STAINLESS  STEEL.* 

*0-92*  102 

•ALUMINUM  ALLOYS 

EFFECTS  OF  chemical  MILLING  ON 
MECHANICAL  PROPERTIES  of  2029, 

7075,  ANO  7079  AL  ALLOYS. 

TENSILE  AND  FATIGUE  SPECIMENS 
PREPARED  FROM  SHEETS  REDUCED  IN 
THICKNESS  BY  MACHINING  OR  CHEMICAL 
MILLING  INCLUDING  ALCLAO  2Q29-T86 
AL,  BARE  2029-T86AJ.,  BARE  7075-T6 
AL,  BARE  7079-T6  AL.  SOME  LOSS  OF 


0U5TILITY  tITH  ALL  METALS, 

generally', 
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airframes 

COMPARATIVE  COSTS  OF  FABRICATING 
AIRFRAME  FROM  ALUMINUM  AND  FROM 
TITANIUM. 

A0-609  399 

CHEMICAL  HILLING 

CHEMICAL  MILLING  OF  METALS  AND 
ALLOYS!  ITS  EFFECT  ON  STRESS 
CORROSION  SUSCEPTIBILITY  AND 
HYDROGEN  embrittlement,* 

AO-698  980 

REDUCING  HAND  STRAIGHTENING  BY 
CHEH-HILLING  7075  AN0  7170  ALUMINUM 
ALLOY  IN  THE  ’R*  <0*  NATURALLY 
AGED)  CONDITION,* 

AO-677  046 

CHEH-HILL  PROCESS  FOR  CONTOURING 
ALUMINUM  HONEYCOMB  CORE.* 

AO-670  1*9 

■elding 

MANUAL  ANO  REPAIR  WELDING  OF 
CHEMICALLY  HILLED  2019-TA  ALUMINUM 
SHEETING, 

AD-606  019 

•  BERYLLUJ}, 
machining 

machining  data  for  derylliuh 

metal. 

ad. 90*  297 

nontraditional  machining  of 
beryllium;* 

AD-730  271 
HETAt  PLATES 

DEVELOPMENT  OF  CHEMICAL  M?lL£0 

waffle  grid  beryllium  structural 
panel'.* 

AO-923  330 
METALLOGRAPHY 

A  REVIEW  OF  METALLOGRaPhIC 
PREPARATION  PROCEDURES  FOR 
BERYLLIUM  AND  BERYLLIUM  ALLOYS,* 
AD-679  066 
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panels  {structural* 

SHEAR  TEST  OF  CHEMICAL  MILLED 
BERYLLIUM  WAFFl.C  PANEL. 

AO-938  130 

WIRE 

STuOY  OF  SIZE  EFFECT  In  FINE 
BERYLLIUM  WIRE  PHASE  1 1  • 

AD-938  978 

INFLUENCE  OF  SOME  processing 
variables  upon  the  elevated  and 
room  TEMPERATURE  strength  OF 
ULTRAFINE  BERYLLIUM  WlRtSi* 

AO-633  992 

-SERYLLIUM  ALLOYS 

machining 

MACHINING  Data  FOR  BERYLLIUM 
METAL. 

AO-985  29 / 

METALLOGRAPHY 

A  REVIEW  OF  METALLOGRAPHIC 
PREPARATION  PROCEDURES  FOR 
BERYLLIUM  AND  BERYLLIUM  ALLOYS,* 
AO-679  066 

•BORIDES 

INVESTIGATION  OF  single-crystal 
and  POLYCRYSTALLINE  titanium 
OIOORIOES  HETALLOGRAPHtC  PROCEDURES 
ANO  FINDINGS* 

AO-271  969 

•BRAZING 

MATERIALS  -  HONEYCOMB  CORE 
RI880N  RELATIONSHIP  BETWEEN  FLOW 
CHARACTERISTICS  OF  BRAZING  ALLOY 
ANO  OXIOE  film  formations  OF  “ 
DETERMINATION  OF* 

AO-272  227 

•CADMIUM  COMPOUNDS. 

SULFIDES 


EMITTERS  OF  PERFOJATED  SOLID  SHEET 

Rather  than  a  sintered  powder 
STRUCTURE  IN  ION  ENGINE 
APPLICATIONS. 

AD-918  22'A 

•CHEMICAL  HILLING  . 

chemical  hilling* 

AO-292  129 

INFLUENCE  OF  OlSPLAC I VE-SHEARI NG 
STRESSES  ON  THE  KINETICS  OF 
RECONSTRUCTIVE  TRANSFORMATIONS 
EFFECTED  BY  PRESSURE  IN  THE  RANGE  0- 
lOoiOOO  BARS* 

A0-2"A  391 

STRUCTURAL  TESTS  Or  A  CHEMICALLY 
HILLED  LAOISH  0-4AC  STEEL  SECOND- 
STASE  HINUTEMAH  AFT  CLOSURE* 

AO-261  999 

CHEMICAL  COMPOUNDS  FOR  METAL 
SHAPING* 

AD-271  936 

ETCH  MILLING  BY  LIOUiD  AND  WON— 
LlflUlD  ETCHANTS  ON  STAINLESS 
STEEL  PLATES  AND  HONEYCOMB  CORES. 
AD-262  920 

EFFECTS  OF  CHEMICAL  MILLING  ON 
MECHANICAL  PROPERTIES  OF  2029, 

7079 j  AND  7079  AL  ALLOYS. 

TENSILE  AND  FATIGUE  SPECIMENS 
PREPARED  FROM  SHEETS  REDUCED  IN 
THICKNESS  BY  MACHINING  OR  CHEMICAL 
HILLING  INCLUDING  ALCLaD  2029-T86 
AL j  BARE  2039-TB6AL,  BARE  7079-T6 
AL,  BARE  7079-TA  AL.  SOME  LOSS  op 
DUCTILITY  WITH  ALL  METALS, 

GENERALLY. 

AD-286  079 

ALLOYS 

PRINCIPLES  OF  METALLOGRAPHIC 

etching. 
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INVESTIGATION  of  THIN  FILM  ALUMINUM  ALLOYS 

CAOMIUM  SULFIDE  SOLAR  CELLS.  CHEMICAL  MILLING  0K  METALS  AND 

A0-605  929  ALLOTS!  ITS  EFFECT  ON  STRESS 

CORROSION  SUSCEPTIBILITY  AND 

•CESIUM  HYDROGEN  EMBRITTLEMENT,* 

IONIZATION  AD-698  VBO 

FEASIBILITY  OF  UTILIZING  REDUCING  HAND  STRAIGHTENING  BY 
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CHEM-HlLLING  7075  AND  717*  ALUMINUM 
ALLOY  IN  THE  *»»  (OR  NATURaLLY 
AGED)  CONDITION.* 

AD-677  066 

BERYLLIUM 

NONTRADlTIONAL  MACHINING  of 
beryllium,* 

AD-758  271 
CRYSTALS 

polishes  ano  etches  for  tin 

TELLURlOEi  LEAD  SULFIDE,  LEAD 
SELEN10E,  ANO  LEAD  TELLURIOE,* 
AD-823  567 

POLISHES  AND  ETCHES  FOR  TIN 
TELLURIOE,  LEAD  SULFIDE^  LEAD 
SELENIOE,  AND  LEAD  TELLURIOE: 
SUPPLEMENT.*  • 

AD-638  552 

fluids 

CHCMICAL  MILLING  OF  NARROW  CLOSE 

tolerance  slots  in  aluminum  and 

STAINLESS  STEEL.* 

AD-825  102 

HONEYCOMB  CORES 

CHEM-MILL  PROCESS  FOR  CONTOURING 
aluminum  honeycomb  CORE.* 

AD-678  15<t 

MANUFACTURING  methods 

TRANSLATION  Of  RUSSIAN  RESEARCH,' 
CHEMICAL  MILLING. 

AD-618  628 

METALS 

METAL  REMOVAL  BY  ELECTROCHEMICAL 
METHODS  AND  ITS  EFFECTS  ON 

mechanical  properties  of  metals, 
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REV !  EHf  5 

CHEMICAL  milling  (DEEP  CONTOUR 
ETCHING) --TRANSLATION. 

AD-680  561 

STAINLESS  STEEL 

STRIPPING  PT201  THERMOSETTING 
RESIN  COATINGS  FROM  321  ANNEALED 


STAINLESS  STEEL  SURFACES, 

(Propellant  utilisation  manometer 

HOUSINGS! •• 

AO-677  858 

STEEL 

CHEMICAL  HILLING  OF  ALLOY 

steels. 

AD-651  552 

TITANIUM  allots 

ADVANCED  CHEMICAL  MILLIN6 
PROCESSES.* 

AO-727  620 

WIRE 

INFLUENCE  OF  SOME  PROCESSING 
VARIABLES  UPON  the  elevated  AND 
ROOM  TEMPERATURE  STRENGTH  OF 

ultrafine  beryllium  wires;* 

AO-655  552 
•CIRCUITS 

microcircuitry  developed  by 
chemically  depositing  n:  alloy 
films  on  insulating  substrates  and 
CHEMICAL  etching  patterns 

IN  THIN  cu  CONDUCTORS. 

resistive  ANO  conductive  parts  hade 

0?  N!  ALLOY  FILMS  OF  APPROX.  500 
OHMS  PER  SQUARE  WERE  USED. 

AO-281  855 

•COATINGS 

molybdenum  structural  COMPONENY 

PROGRAM* 
ad-272  526 

•cobalt  alloys 
material  removal 

machining  and  grinding  of  nickel- 

AND  COBALT-BASE  ALLOYS. 
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•COMPOSITE  MATERIALS 

DEVELOPMENT  OF  FIBER-REINFORCED 
HETALS  AND  ALLOYS ;  PREPARATION  OF 
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COMPOSITES. 

AD-267  558 

DEVELOPMENT  OF  FIBER-REINFORCED 
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PETALS  AND  ALLOYS  WITH  HIGH 

stsength-to-weight  ratios;  high 
ELASTIC  HOOULU  NOT 
EXTRUSION!  FABRICATION!  AL-BE 
ALLOYS. 
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•COPPER  ALLOYS 

SECONOARY  EMISSION 

TRANSLATION  OF  RUSSIAN  ARTICLES 

seconoary  electronic  emissionof 
copper  and  df  certain  coatings. 

AO-431  833 

•corrosion-resistant  alloys  * 

TITANIUM 

CHEMICAL  milling  of  METALS  AND 
ALLOYS!  ITS  EFFECT  ON  STRESS 
CORROSION  SUSCEPTIBILITY  AND 
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•CRYSTAL  RECTIFIERS 
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METALLIC  CRYSTALS 

SUBSTRUCTURE  ANO  DISLOCATION 
networks  IN  METALLIC  CRYSTALS. 
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•CRYSTALS 

investigation  r  single-crystal 

ANO  POLYCRYSTALLINE  TITANIUM 
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ANO  FINDINGS* 

AO-271  943 

PREPARATION  OF  LIF  CRYSTALS  FOR 
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POLISHING,  ANO  ETCHING  OF 
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IRRADIATION!  RADIATION  EFFECTS. 
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POLISHES  AND  ETCHES  FOR  TIN 
TELLUR t DE .  LEAO  SULFIDE,  LEAD 
SELENIOE,  ANO  LEAP  TELLURIOE.* 


AD-923  347 

POLISHES  AND  ETC«ES  FOR  TIN 
TELLURIOE;  LEAD  SUL'iOC,  LEAD 
SELENIOE,  AND  LEAD  TELLURIOE! 
SUPPLEMENT.* 

AD-439  392 
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FUNDAMENTAL  STUDY  OF  ROLLING 
CONTACT  FATIGUE.  NYLON  ANO 

teflon  balls  rolled  under  load 
upon  A  PREPARED  (ODD 
SURFACE  OF  LIF  LEPT  A  DISTINCTIVE 
DISLOCATION  TRACE  AS  REVEALED  BY  AN 
ETCH  PITTING  TREATMENT. 

AO-285  085 

DISLOCATION  NOBILITY  |N  2N 
SINGLE  CRYSTALS.  DISLOCATION 

DENSITY' AND  CONFIGURATION 

•ERE  DETERMINED  BEFORE  AND  AFTER 
STATIC  LOADING  AND  STRESS  PULSE 
LOADING. 

AO-293  993 

•DIODES 

MICROfAVE  GERMANIUM  TUNNEL 
DIODES.  0ES1GN  CONSIDERATIONS 

ANO  FABRICATION  TECHNIQUES. 

AD-299  7GG 

•DIODES  (SEMICONDUCTORS! 

SILICON  ALLOTS 

300  c  silicon  carbide  rectifier 
program.* 

ad-920  373 

•DISPLAY  system* 

ELECTRONIC  recording  systems 

matrix  CONTROLLED  display  DEVICE 
USING  TECHNIQUES  CALLED  IN-AIR 
SURFACE  ^FORMATION  RECORDING  AND 
T »«r  (TOTAL  INTERNAL  REFLECTION 
PRISM!  PROJECTION. 

AO-918  689 

•ELCCTROCROSIVE  MACHINING 
BERYLLIUM 

NONTRAJITIONAL  MACHINING  OF 
BERYLLIUM,* 
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HETALS 

METAL  REMOVAL  BY  ELECTROCHEMICAL 
METHODS  AMO  ITS  EFFECTS  ON 
MECHANICAL  PROPERTIES  OF  METALS. 
AD-413  261 

•ELECTROLYTIC  POLISHING 
CRYSTALS  ' 

POLISHES  ANO  EC’CHES  FOR  TIN 
TELLURIOE,  LEAD  SULFIDE,  L£AO 
SELENIOE,  ANO  LEAD  TELLURIOE,* 
AO-923  347 

POLISHES  AND-ETCHES  FOR  TIN 
TELLURlOEi  LEAD  SULFIOEi  LEAD 
SELENIOE,  ANO  LEAD  TELLURIOE! 
SUPPLEMENT,*  ' 

AD-639  392 

METALS 

METAL  REMOVAL  By  ELECTROCHEMICAL 
METHODS  AND  ITS  EFFECTS  ON 

mechanical  properties  of  metals, 

AD-613  261 

•electronic  recording  systems 
geometric  forms 

MATRIX  CONTROLLED  display  oevice 
USING  technigues  calleo  in-air 
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TIRP  (TOTAL  INTERNAL  REFLECTION 
PRISM)  PROJECTION, 
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SEMICONDUCTOR  DEVICES 

PRODUCTION  ENGINEERING  MEASURE. 
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(TWO  TERMINAL)  HIGH  SPCEO 
SEMICONDUCTOR  SWITCH  (GATE), 
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•ETCHING 
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POLISHES  AND  ETCHES  FOR  TIN 
TELLURIOE,  LEAD  SULFIDE,  LEAD 
SELENIOE,  AND  LEAD  TELLURIOE: 

supplehenv  « * 

AD-439  392 

•extrusion 

DEVELOPMENT  OF  IMPROVEO  METHODS, 


PROCESSES;  ANO  TECHNIQUES  FOR 
PRODUCING  STEEL  EXTRUSIONS* 

AO-242  HR 

•FAILURE  (MECHANICS) 

MICROMINIATURIZATION  (ELECTRONICS) 
FAILURE  MECHANISMS  IN 
MICROELECTRONICS. 
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•FATIGUE  (HECHANICS) 

PREPARATION  OF  LtF  CRYSTALS  1  OR 
ROLLING  CONTACT  STUDIES  CLEAVAGE, 
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crystals,  ELECTRON  beam 
IRRADIATION!  RADIATION  EFFECTS. 
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FUNDAMENTAL  study  OF  ROLLING 
contact  FATIGUE,  nylon  ANO 
teflon  balls  rolled  under  load 
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SURFACE  of  LIF  left  A  DISTINCTIVE 
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DEVELOPMENT  OF  FIBER -REINFORCE!) 
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LOW-COST  MICROCIRCUITS  FOR 
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•FIXED  RESISTORS 

MICROMINIATURIZATION  (ELECTRONICS) 
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AD-W33  B91 
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PREPARATION  OF  LIF  CRYSTALS  FOR 

rolling  contact  studies  cleavage, 
POLISHING,  and  ETCHING  of 
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CRYSTALS,  ELECTRON  BEAN 
IRRaOIATIONj  RAOI.ATION.  EFFECTS. 
AO-276  687  ' 

•  CELS 

ETCH  HILLING. BY  LIQUID  *NO  NON- 

LllUtO  etchants  ON  stainless 

STEEL  PLATES  ANO  HONEYCOMB  CORES. 
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transistors 

PRODUCTION  EMSINEERINS  MEASURES 
(PEH)  FOR  A  GERMANIUM  MICRONAVE 
TRANSISTOR. 
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•GRINDING 

STEEL 

MACHINING  and  GRINDING  OF 
ULTRAhIGH-STREN«TH  STEELS  AND 
STAINLESS  ST.EEL  ALLOYS.* 
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•GUIDED  MISSILE  ANTENnAS 
ELEC  TRONIC  SCANNERS 

ELECTRONICALLY  STEERABLE. 
AUTOMATICALLY  SELF-DIRECTING, 

missileborne  antennas. 
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•HONEYCOMB  CORES 

MATERIALS  •  HONEYCOMB  CORE 
RIBBON  RELATIONSHIP  BETWEEN  FLOW 
CHARACTERISTICS  OF  BRAZING  ALLOY 
ANO  OXIDE  FILM  FORMATIONS  OF  - 
DETERMINATION  OF* 
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ELECTROLYTIC  ETCHING  OF 
STAINLESS  STEEL  PLATES  AND 
HONEYCOMB  CORES ;  VARIOUS 
CHEMICAL  COMPOUNDS  USED  FOR  METAL 
SHAPING!  PROCESSING  OF  AIRCRAFT 
MATERIALS. 
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CHEM-MILL  PROCESS  FOR  CONTOURING 
aluminum  honeycomb  CORE.* 
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•HYOROGEK  EMBRITTLEMENT 
TEST  METHODS 

A  NEW  APPROACH*. TO  BEND  TESTING 
FOR.  THE  DETERMINATION  OF  HYDROGEN 
EMBRITTLEMENT  SysCE^TieitlTT  OF. 
SHEET  MATERIALS,* 

A0-6BI  769 

•INFRARED  IMABES 

SEMICONDUCTING  FUNS 

THIN  FILM  IMAGE  CONVERTER. 
AD-993  899 

•INTEGRATED  CIRCUITS 

AN  INVESTIGATION  TO  DEVELOP  A 
.229  X  .225-INCH  SQUARE  PLANAR , 
HERMETIC,  integrated  CIRCUIT 
PACKAGE  FOR  MOUNTING  On  , 310-INCH 
SQUARE  MICROMODULE  WAFERS. 

A0-W09  88 1 

PACKAGING 

AN  ECONOMICAL  FLAT  PACKAGE  FOR 
INTEGRATED  CIRCUITS.* 

AD-990  999 

THE  HINISTICK  FROCESS  FOR 
PACKAGING  INTEGRATED  CIRCUIT  FLAT 
PACKS. 

AO-968  378 

TRANSISTORS 

ENGINEERING  SERVICES  ON 
TRANSISTORS. * 

AO-922  992 

•ION  ENGINES 
ION  SOURCES 

FEASIBILITY  OF  UTILIZING 
EMITTERS  of  pcrfojateo  sous  sheet 
rather  than  a  sintered  powder 
structure  in  ion  engine 

APPLICATIONS. 

AO-918  2R4 

•ION  SOURCES 
CESIUM 

FEASIBILITY  OF  utilizing 
EMITTERS  of  pcrfojateo  solio  sheet 
rather  than  a  sintered  powder 
structure  in  ion  Engine 

APPLICATIONS, 
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unclassified 


UNCLASSIFIED 


JO I -HAN 


AD-918  226 
•JOINTS 

TITANIUM  development  program. 
VOLUHe  IV. • 

AO-269  60S 

•lithium  COMPOUNDS 

PREPARATION  OF  lif  CRYSTALS  for 
ROLLING  CONTACT  STUDIES  CLEAVAGE. 

polishing.  and  etching  of 
CRYSTALS,  electron  beam 
irraoiation;  RADIATION  EFFECTS. 
AD-276  887 

FUNDAMENTAL  STUpY  OF  ROLLING 
CONTACT  FATIGUE.  NYLON  AND 
TEFLON  BALLS  ROLLED  under  load 
UPON  A  PREPARED  <001 J 
SURFACE  OF  lif  left  a  distinctive 
DISLOCATION  TRACE  AS  REVEALED  By  An 
ETCH  PITTING  TREATMENT. 

AD-285  085 

•MAJFACTURING  METHODS 
VARACTOR  DIODES 

PRODUCTION  ENGINEERING  MEASURE 

for  gallium  arsendie  varactor 

DIODES. 

AD-919  585 

•MACHINING 

alumina 

MACHINING  high  purity  alumina. 
AD-6 1  9  967 

BERYLLIUM  alloys 

MACHINING  DATA  FOR  BERYLLIUM 
METAL. 

AD-985  297 

STEEL 

MACHINING  AND  GRINDING  OF 
ULTRAHlGH-STRENGTH  steels  and 
STAINLESS  STEEL  ALLOYS,* 

AD-679  659  . 

•MANUFACTURING  methods 

TITANIUM  DEVELOPMENT  PROGHAM. 
VOLUME  IV.» 

AD-269  685 

the  RELIABILITY  OF  The  2N1758A 


transistor  bv  improvement  of 
manufacturing  techniques  including 
EQUIPMENT  AND  PROCESS 
MODIFICATIONS.  RELIABILITY  TEST; 

FAILURE  ANALYSIS  and  ANALYTICAL- 
EMPIRICAL  SURFACE  STUDY. 

AD-2B6  872 

PRODUCTION  ENGINEERING  MEASURE 
TO  INCREASE  THE  RELIABILITY 

FOR  THE  JET  ETCH  TRANSISTOR  TYPE 
2N501A.  MAXIMUM  OPERATING 

failure  rate  of  o.otw/iooo  hr  at  a 

90s  CONFIDENCE  LEVEL  AT  25  c. 

AD-286  907 

SPRAY  ETCHING  FOR  PRODUCING  THIN 
LINES.  AND  LAMINATING  TECHNIQUES 

for  multilayer  printeo 

circuits  in  a 

microminiaturization  program. 
ad-291  876 

microwave  germanium  tunnel 
diodes.  design  considerations 
ano  fabrication  techniques. 

ad-299  788 

PRODUCTION  ENGINEERING  MEASURE 
RELIABILITY  IMPROVEMENT  OF  jet  ETCH 
TRANSISTOR  TYPE  2NJ500. 

AO-295  057 

MANUFACTURING  IMPROVEMENTS  ON 
THE  2N1708  PLANAR  EPITAXIAL 
TRANSISTOR. 

AO-909  527 

MODULES  (ELECTRONIC) 

PACKAGING  MINIATURIZATION. 

CHARGE  NUMBERS  71-8027-0201-01,  71- 
8027-0901  ANO  RES  2  ANO  9.* 

AD-M77  U5 

REVIEWS 

NAVMIRO  MANUFACTURING  TECHNOLOGY 
BULLETIN.  NUMBERS  I  THRU  12. 
DECEMBER  I 969-NOVEMBER  1970. • 

AD-725  619 

TRANSI3  TORS 

MANUFACTURING  IMPROVEMENTS  ON 
THE  2NI708  SILICON  PLANAR 
EPITAXIAL  TRANSISTOR. 

AO-919  917 
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UNCLASSIFIED 


TRANSISTORS 

PRODUCTION  .ENGINEERING  MEASURE 
ON  SILICON  ALLOY  TRANSISTORS.* 

AD-422  *10 

•MATERIAL  REMOVAL 
EFFECTIVENESS 

SURFACE  INTEGRITY  OF  NACHINEO 
STRUCTURAL  COMPONENTS.* 

AO— 870  116 

ELECTROCHEMISTRY 

INVESTIGATION  of  ELECTROCHEMICAL 
TECHNIQUES  and  SOLUTIONS  FOR 
OEflURRlNG  SHARP  EDGES  RESULTING 
FROM  CHEMICAL  MILLING  AND  BLANKING 
MOLYBDENUM,  ALUMINUM  ALLOYS,  AND 
STAINLESS  STEEL. 

AD-471  602 

STATE-OF-THE-ART  REVIERS 

MACHINING  and  GRINDING  OF  NICKEL- 
ANO  COBALT-BASE  ALLOYS* 

AD-634  07* 

STEEL 

MACHINING  ANO  GRINDING  OF 
ULTRAHlGH-STRENGTH  steels  AND 
STAINLESS  STEEL  ALLOTS.* 

10-639  6*4 

TITANIUM 

HACHINING  and  grinding  OF 

TITANIUM  AND  ITS  ALLOYS. 

AO*  620  $08 

•maurials 

BOEING-RICHITA  MATERIALS  ANO 
RESEARCH  DEVELOPMENT  PROGRAMS.  1**7- 
1961* 

AD-271  167 

•MECHANICAL  PROPERTIES 
NIOBIUM  ALLOYS 

MECHANICAL  PROPERTIES  AND 
SURFACE  CONDITION  OF  CHEMICALLY 
MILLED  SPECIMENS  OF  CB-*ZR  NIOBIUM 
ALLOY. 

AD-43 1  617 


MICROCJRCUITRY  oeveloped  by 
CHEMICALLY  depositing  N!  allot 
FILMS  on  insulating  substrates  and 
chemical  etching  patterns 

in  thin  CU  CONDUCTORS. 

RESISTIVE  AND  CONDUCTIVE  PARTS  MAOE 
OF  N!  ALLOT  FILMS  OF  APPROX.  500 
OHHS  PER  SQUARE  *E*E  USED. 

A0-2BI  013 

•METAL  PLATES 
CHEMICAL  HILLING 

DEVELOPMENT  OF  CHEMICAL  MILLED 

baffle  grid  beryllium  structural 
RANELi* 

AD-127  78B 

hydrogen  embrittlement 

A  NEB  APPROACH  TO  BENO  TESTING 
FOR  THE  DETERMINATION  OF  HYDROGEN 
EMBRITTLEMENT  SUSCEPTIBILITY  OF 

sheet  materials;* 

AD-601  76* 

•METALLIC  CRYSTALS 

THE  EFFECT  OF  SuRfACE-ACTI VE 
AGENTS  ON  THE  MECHANICAL  PROPERTIES 
OF  METALsi  PART  II*  THE  EFFECT  OF 
SURFACE-ACTIVE  AGENTS  ON  THE 
MECHANICAL  BEHAVIOR  OF  ALUMINUM 
SINGLE  CRYSTALS.* 

AD-282  017 

CRYSTAL  STRUCTURE 

SUBSTRUCTURE  ANO  DISLOCATION 
NETBORKS  IN  METALLIC  CRYSTALS. 
AD-610  134 

•METALLIC  TEXTILES 
BERYLLIUM 

STUDY  OF  SIZE  EFFECT  IN  FINE 
BERYLLIUM  BIRE  PHASE  II,  • 

AO-138  178 

•METALLOGRAPHY 
CHEMICAL  milling 

PRINCIPLES  OF  METALL0GRAPH1C 

etching. 

AO-616  786 


•METAL  FILMS 


D-8 

unclassified 


•METALLURGY 


UNCLASSIFIED 


MET-NIC 


A  REVIEW  OF  RECENT  OEVElOPHENTS 
tU  TITANIUM  SNO  titanium  allot 
TECHNOLOGY* 

AC-269  20* 

•METALS 

ELECTRIC  AND  CHEMICO-HECHANICAL 
METHODS  OF  WORKING  METALS  {CHAPTER 
V 1 1  »  » 

AD-26*  701 

CHEHICAt  COMPOUNDS  FOR  METAL 

shaping* 

AB-I71  5?* 

ETCH  MILLING  SY  LIQUID  AND  NON- 
LlG'JlD  ETCKANTE  ON  STAINLESS 
STEEL  PLATES  AND  HONEYCOMB  CORES. 
AO-25’2  920 

DEVELOPMENT  of  fiber-reinforced 
METALS  AND  ALLOYS;  PREPARATION  OF 
OE  FtBER-AC  ALLOY  MATRIX 
COMPOSITES. 

A0-2B7  599 

DEVELOPMENT  OF  FIbER-REINFORCED 
METALS  ANO  ALLOYS  WITH  HJgH 
STRENSTH-TO-WEIGHT  ratios,  HIGH 
ELASTIC  MODULI! 

EXTRUSION!  FABRICATION!  AL-BE 
ALLOYS, 

AD-297  259 

MATERIAL  REMOVAL 

INVESTIGATION  OF  ELECTROCHEMICAL 
TECHNIQUES  and  SOLUTIONS  FOR 
OEBURRING  sharp  edges  RESULTING 
FROM  CHEMICAL  MILLING  AND  BLANKING 
MOLYBDENUM,  ALUMINUM  ALLOYS,  ANO 

stainless  steel. 

AD-M31  602 


•MICROMINIATURIZATION  (ELCC  TRONJCS) 
AN  INVESTIGATION  TO  DEVELOP  A 
,225  X  ,229-INCH  SQUARE  PLANAR, 
HERMETIC’,  INTEGRATED  CIRCUIT 
PACKAGE  FOR  MOUNTING  ON  , 310-INCH 
SQUARE  MICROMODULE  WAFERS. 


AD-905  til 

•MICROMINIATURIZATION  (ELECTRONICS) 
MICROCIRCUITRT  DEVELOPED  BT 
CHEMICALLY  0EP0SIT?HC  N|  ALLOY 
FILMS  ON  INSULATING  SUBSTRATES  AND 
CHEMICAL  ETCHING  patterns 

IN  THIN  CU  CONDUCTORS. 

RESISTIVE  ANO  CONDUCTIVE  PARTS  MADE 
OF  NI  ALLOY  FILMS  OF  APPROX.  500 
OHMS  PER  SOUARE  MERE  USED. 

A0-2BJ  •*? 

SPRAY  ETCHING  FOR  PRODUCING  THIN 

lines,  and  laminating  technigues 
for  multilayer  printed 

CIRCUITS  IN  A 

MICROMINIATURIZATION  program. 

A0-2*l  876 

FAILURE  (MECHANICS) 

FAILURE  MECHANISMS  IN 
MICROELECTRONICS. 

A"»A07  926 

MANUFACTURING  METHODS 

LOR-COST  HICROCIRCUITS  FOR 
HtcRSASSEMBUeS,* 

AD-933  891 

•HICRORAVE  EQUIPMENT 
transistors 

PRODUCTION  ENGINEERING  MEASURES 
(PEN)  FOR  A  GERMANIUM  MICROWAVE 
TRANSISTOR. 

AD-612  617 

•MODULES  (ELECTRONIC) 

MANUFACTURING  METHODS 

PACKAGING  MINIATURIZATION, 

CHARGE  NUMBERS  31-0027-0201-01,  71- 
8027-0901  ANO  RES  2  ANO  *',• 

AD-933  115 

•MOLYBDENUM  ALLOYS 

MOLYBDENUM  STRUCTURAL  COMPONENT 
PROGRAM* 

AD-272  926 

•NICKEL  ALLOYS 
MATERIAL  REMOVAL 

MACHINING  ANo  GRINDING  OF  NICKEL- 
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UNCLASSIFIED 


NJO-REl 


UNCLASSIFIED 


ANO  COBALT-BASE  ALLOYS. 

AD-638  075 

•NIOBIUM  ALLOYS 

MECHANICAL  properties 

mechanical  PROPERTIES  ANO 

SURFACE  CONDITION  OF  CHEMICALLY 
MILLEO  SPECIMENS  OF  C8-5ZR  NIOBIUM 
ALLOY. 

*0-871  617 

•non-oestructiye  test jnb 
titanium  alloys 

DETERMINATION  of  RESIDUAL  stress 
profiles  by  x-ray  oiffraction  ano 
strain  CASE  METhOOS  for  SRaKE-FRESS 
formed  TI-4AL-RV j* 

AD-683  Oil 

•PACKAGING 

integrated  circuits 

an  economical  flat  package  for 
INTEGRATED  circuits.* 

ad-850  589 

•FANELS  (STRUCTURAL! 

BERYLLIUM 

shear  TEST  OF  CHEMICAL  MILLED 

beryllium  raffle  panel. 

ad-838  1 38 

•FHASC  studies 

influence  of  oisplacive-shearing 
stresses  on  the  kinetics  of 
reconstructive  transformations 
effected  by  pressure  in  the  range  0- 

100,000  BARS* 

HD-236  351 

•frinteo  circuits 

spray  ETCHING  FOR  PROOUClNG  THIN 
LINES,  AND  LAMINATING  TECHNIQUES 
pcR  multilayer  printed 

circuits  in  a 

MICROMINIATURIZATION  PROGRAM. 

*0-291  876 

PACKAGING 

the  M1NIST1CK  PROCESS  FOR 
PACKAGING  INTEGRATED  circuit  flat 
PACKS, 


ad-848  378 
•PROCESSING 

ELECTRIC  and  CHEMICO-HECHANtCAL 
methods  dr  working  metals  (Chapter 
v  in* 

AD-249  701 

•PTROLITIC  GRAPHITE 
HICROSTRUCTURE 

NICROSTRUCTURE  of  PTROLITIC 
GRAPHITE. 

AD-413  483 

•R4D0HC3 

BOElNG-RtCHtTA  MATERIALS  AND 
RESEARCH  DEVELOPMENT  PROGRAMS,  1957- 
1941* 

AD-271  147 

•REFRACTORY  materials 

CHEMICAL  COMPOUNDS  FOR  METAL 
SHAPING* 

AD-271  534 

•REINFORCING  materials 

DEVELOPMENT  OF  FIBER-REINFORCED 
METALS  AND  ALLOTS!  PREPARATION  OF 
BE  FIBER-AG  ALLOY  MATRIX 
COMPOSITES. 

AO-287  598 

DEVELOPMENT  OF  FIBER-REINFORCED 
petals  AND  ALLOYS  WITH  HIGH 

strength-to-weight  ratios,  high 
elastic  HODULII  hot 
EXTRUSION!  FABRICATION!  AL-BE 

alloys- 

AO-293  259 

•RELIABILITY  (ELECTRONICS) 

TRANSISTORS 

PRODUCTION  ENGINEERING  MEASURE 
TO  IMPRCVE  PRODUCTION  TECHNIQUES 
AND  TO  INSURE  The  RELIABILITY  of 
the  C400  SERIES  FIELD  EFFECT 
TRANSISTORS, 

AD-404  877 

PRODUCTION  ENGINEERING  MEASURE 
TO  IMPROVE  PRODUCTION  TECHNIQUES 

and  to  insure  the  reliability  of 
the  CiOO  series  field  effect 
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UNCLASSIFIED 


UNCLASSIFIED 


Res.su 


TRANSISTORS. 

AO-613  0(8 

•RESISTORS 

HICROCIRCUITrv  developed  by 

CHEH1CALLT  DEPOSITING  NI  ALLOY 
FUNS  ON  INSULATING  SUBSTRATES  AND 
CHEMICAL  ETCHING  PATTERNS 

IN  V H | N  CU  CONDUCTORS. 

RESISTIVE  AND  CONDUCTIVE  PARTS  MADE 
OF  NI  ALLOY  FIlnS  OF  APPROX.  500 

ohms  per  square  here  used. 

AO-281  813 
•RIVETS 

molybdenum  structural  component 
program* 

AD-272  92* 

•ROCKET  CASES 

structural  tests  of  a  chemically 
milled  ladisk  d-aac  steel  second- 
stage  hinuteman  AFT  CLOSURE* 

AO-261  999 

•sandwich  panels 

materials  •  HONEYCOMB  core 
RIBBON  RELATIONSHIP  BETWEEN  FLOW 
CHARACTERISTICS  OF  BRAZING  ALLOY 
AND  OXIDE  FtLM  FORMATIONS  OF  - 

determination  of* 

AO-272  227 

•SECONDARY  EMISSION 
COPPER  ALLOYS 

TRANSLATION  OF  RUSSIAN  ARTICLES 
5EC0N0ARY  ELECTRONIC  EMISSION  OF 
COPPER  AIO  OF  CERTAIN  COATINGS. 
AO-631  B55 

•semi conducting  films 

semiconductor  thin  filh  studies, 

60-912  891 

INFRARED  IMAGES 

THIN  FILM  IMAGE  CONVERTER. 

AO-953  855 

SOLAR  CELLS 

RESEARCH  ON  PHOTOVOLTAIC  CELLS. 
AD-621  959 


•SEKIC9N9UCT0R  DEVICES 
manufacturing  methods 

production  ENGINEERING  measure, 
.high  speed  SEMICONDUCTOR  switch 

(TWO  TERMINAL)  HIGH  SPEEO 
SEMICONDUCTOR  SWITCH  (GATE). 

AD-603  AAO 

•SEMICONDUCTORS 

processes  and  techniques  for 
manufacturing  silicon  semiconductor 

NETWORKS!  SUSMINIATURE  ELECTRONIC 
EQUIPMENT}  methods  AND  PILOT-LINE 
EQUIPMENT. 
ad-291  6CQ 

microwave  germanium  tunnel 

DIODES*  DESIGN  CONSIDERATIONS 

AND  fabrication  techniques. 

AD-279  788 

•SHEETS 

A  REVIEW  OF  RECENT  DEVELOPMENTS 
IN  TITANIUM  AND  TITANIUM  ALLOY 
TECHNOLOGY* 

AD-269  209 

•SILICON 

PROCESSES  AND  TECHNIQUES  FOR 

manufacturing  silicon  semiconductor 
nctworksi  susniniature  electronic 
equipnenti  methods  and  pilot-line 

EQUIPMENT. 

A0~29 1  600 

transistors 

production  engineering  measure 
for  silicon  overlay  transistors. 

ad-619  295 

PRODUCTION  ENGINEERING  MEASURE 

for  silicon  overlay  transistors. 

AD-629  717 

PRODUCTION  ENGINEERING  MEASURE 
FOR  SILICON  OVERLAY  TRANSISTORS. 
AO-628  230 

PRODUCTION  ENGINEERING  MEASURE 
FOR  SILICON  OVERLAY  TRANSISTORS.* 
AD-635  819 

•SILICON  ALLOYS 
CRYSTAL  '1ECTIFICRS 

500  C  SILICON  CARBIDE  RECTIFIER 
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unclassified 


■  UNCLASSIFIED 


.  SIN-SUB 


PROGRAM.* 

*0-920  375 

•SINGLE  CRYSTALS 

•INVESTIGATION  of  single-crystal 

AND  FOLYCRYSTALLINE  7IYANIUH 
OI0OYIOE:  HETAL'LOGRAPHlC  procedures 
AND  I'INOINGS* 

*0-27 1  945 

TH-  EFFECT  Of  SURFACE-ACTIVE 

agent*  on  the  mechanical  properties 
of  heuls.  part  it.  the  effect  of 
SURFAC i-ACT I VE  AGENTS  ON  THE 
MECHANICAL  BEHAVIOR  OF  ALUMINUM 
SINGLE  CRYSTALS** 

AO-282  017 

DISLOCATION  H08ILITY  IN  ZN 
SINGLE  CRYSTALS*  DISLOCATION 

DENSITY  ANO  CONFIGURATION 

•ERE  DETERMINED  BEFORE  ANO  AFTER 
STATIC  LOADING  and  STRESS  PULSE 
LOAOING. 

AO-293  995 

•SOLAR  CELLS 

films 

INVESTIGATION  OF  THIN  FILM 
CAOHIUM  SULFIDE  SOLAR  CELLS. 

AD-605  925 

SEMICONDUCTING  FILMS 

RESEARCH  ON  PHOTOVOLTAIC  CELLS. 
AD-621  959 


•STAINLESS  STEEL 

HATER  I ALS  -  HONEYCOMB  CORE 
RIB80N  RELATIONSHIP  BETWEEN  FLOW 
CHARACTERISTICS  OF  BRAZING  ALLOY 
ANO  OXIDE  film  formations  OF  - 
DETERMINATION  Op* 

AO-272  227 

ETCH  MILLING  BY  LIQUID  aNO  N^N- 
LtqUID  ETCHANTS  ON  STAINLESS 
STEEL  PLATES  ANo  HONEYCOMB  CORES. 


A0-2W2  920 

ELECTROLYTIC  ETCHING  OF 
STAINLESS  STEEL  PLATES  AND 
HONEYCOMB  CORES)  VARIOUS 
chemical  compounds  USED  FOR  METAL 
SHAPING!  PROCESSING  of  aircraft 
haterials. 

AD-2QF  752 

chemical  milling 

chemical  milling  of  narrow  CLOSE 

TOLERANCE  SLOTS  in  ALUMINUM  AND 
STAINLESS  STEEL^* 

AO-925  102 

STRIPPING  PT20I  THERMOSETTING 
RESIN  COATINGS  FROM  321  ANNEALED 
STAINLESS  STEEL  SURFACES. 
CPROFELLANT  UTILIZATION  manometer 
HOySlNCSl »• 

AD-677  999 

•steel 

DEVELOPMENT  OF  IMPROVEO  METHODS^ 
PROCESSES^  AND  TECHNIQUES  FOR 
RRooucing  steel  EXTRUSIONS* 
f.D-262  189 

chemical  milling 

CHEMICAL  MILLING  OF  ALLOY 
STEELS. 

AD-671  952 

CHEMICAL  MILLING  OF  METALS  AND 
ALLOYS!  < TS  EFFECT  ON  STRESS 
CORROSION  SUSCEPTIBILITY  AND 
HYDROGEN  embrittlement,* 

A0-69G  9«„) 

II 

MATERIAL  removal 

MACHINING  and  grinding  of 
ULTRAHIGH-STRENGTH  steels  and 
STajNLESS  STEEL  ALLOYS,* 

AD-639  659 

•SUSHJNIATURC  electronic  equipment 
hjcrocircuitry  developed  by 
CHEMICALLY  depositing  ni  alloy 
films  on  insulating  substrates  and 
CHEMICAL  etching  PATTERNS 

IN  THIN  CU  CONDUCTORS  . 

RESISTIVE  ANO  CONDUCTIVE  PARTS  MADE 
OR  Nl  ALLOY  films  OF  APPROX.  500 


0- 1 2 

UNCLASSIFIED 


UNCLASSIFIED 


Sll-TRA 


OHMS  PER  SQUARE  «ER£  USED. 

•  AO-281:  893 

PROCESSES  ANO  TECHNIQUES  FOR 
MANUFACTURING  SILICON  SEMICONDUCTOR 
NETWORKS I  SUBMINI ATURE  ELECTRONIC 
'EQUIPMENT I  HETHOOS..AND  PIlOT-LINE 
EQUIPMENT.  r 

AO-291  *00 

•SRItCHIN#  CIRCUITS 
MODULES  IELECTRONICj 

PACKAGING  MINIATURIZATION. 

CHARGE  NUMBERS  >1-8027-0201-01.  31- 
8027-0901  ANO  RES  2  AND  *',• 

AO-933  111 

•Tantalum  capacitors 

FOILS 

SOUP  electrolyte  tantalum  FOIL 

CAPACITOR.* 

AD-923  329 

•TITANIUM 

material  removal 

MACHINING  ANO  GRINDING  OF 
TITANIUM  ANO  ITS  ALLOYS. 

AO-620  908 

•TITANIUM  ALLOYS 

TITANIUM  DEVELOPMENT  PROGRAM. 
VOLUME  IV.* 

AD-269  689 

A  REVIEB  OF  RECENT  developments 
IN  TITANIUM  AND  TITANIUM  ALLOY 
TECHNOLOGY* 

An-269  209 

AIRFRAMES 

COMPARATIVE  COSTS  OF  FABRICATING 
AIRFRAME  FROM  ALUMINUM  ANO  FROM 
TITANIUM. 

AD-609  399 

Chemical  milling 

ADVANCED  CHEMICAL  MILLING 
PROCESSES.* 

AD-727  620 

material  removal 

MACHINING  ANO  grinding  of 
TITANIUM  ANO  tl's  ALLOYS. 


AD-*20  SOB 
STRESSES 

determination  OF  RESIDUAL  STRESS 
PROFILES  BY  X-RAY  DIFFRACTION  AND 
STRAIN  GAGE  METHODS  FOR  BRAKE-PRESS 
FORMED  TI-4AL-RV,* 

AD-*S3  0*1 

•TITANIUM  CONFOUNDS 

INVESTIGATION  OF  SIMGLE-CRVSTAL 

A»0  poltcrystalline  titanium 
oiboride;  metallo«raphic  procedures 
and  findings* 

ad-271  9** 

•TRANSFORMATION* 

influence  OF  DISPLACIVE-SHEARING 

stresses  on  the  kinetics  of 

RECONSTRUCTIVE  TRANSFORMATIONS 
EFFECTED  BY  PRESSURE  IN  THE  RANGE  0- 
t 00 .000  BARS* 
ad-29*  3>9l 

•TRANSISTORS 

TJ..T  RELIAGILITY  OF  THE  2NJ358A 
TRANSISTOR  BT  IMPROVEMENT  of 
MANUFACTURING  TECHNIQUES  INCLUDING 
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•  •  • 

chemical  compounds  FOR  METAL 
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